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FOREWORD 


By Philip S. Smith 


The determination of the relative age of geologic event* and 
their assignment to definite pooltlons in the geologic time 
Kile Is one of the most significant phases of geologic Investi¬ 
gation. Pertinent as a subject of research for Itself, this 
determination becomes of Inestimable value In any applica¬ 
tion of geologic principles to practical problems, because It 
at once eliminates untenable assumptions and focuses atten¬ 
tion on the probable solutions. Just as In trials before the 
courts of law the time of the commission of an act Is one of 
the principal facts to be established, so before the searching 
analysis Involved In the Investigation of geologic events the 
time of occurrence is of paramount Importance. Various lines 
of evidence are used In arriving at a conclusion as to the 
time of a geologic event, but of all those commonly used the 
most conclusive is the chronology that has been built up as an 
outcome of the study of the forms of life found as fossils 
buried in the rocks that were in process of formation when 
the fossils were living plants or animals. The building of 
such a chronology is not a simple process. Each step Id Its 
construction most be based on critical evidence and carefully 
tested in the light of all available information, In which the 
stratigraphic successlou shown by the rocks Is balanced 
against the developmental stage of the fossils they contain. 

Obviously the developmental progress of life Is best traced 
by skilled systematlsts, who approach I he problem primarily 
from its biologic aspect, though they fortify their conclusions 
by drawing freely on the evidence afforded through study by 
geologists of actual rock sequences in the field. Id the main, 
the accompanying report represents the results obtained by 
such a aystematlst In the course of his studies of the plant 
remains that have been collected during many years In Alaska 
from rocks that are regarded as forming a single major time 
uult—the Tertiary. The correct identification of species, the 
accurate description of the forms that have lieen differentiated, 
and the placing of them In their systematic relations with all 
other known forma constitute a notable contribution to science. 
This Information furnishes n firm foundation and one from 
which subsequent studies may be made with sureness. 


The long experience that Dr. Holilck bad in examining and 
reporting on practically all the plants from the Tertiary 
rocks of Alaska made him the outstanding authority on this 
subject. Not only did his specialised knowledge include the 
Alaskan plants of this particular period but he also studied 
the Alaskan floras of the preceding epoch—the Upper Cre¬ 
taceous—and prepared the most authoritative report that has 
been published on that subject also.* These two volumes 
therefore combine to give the specialist n comprehensive Inven¬ 
tory of plants that are known to have tenanted Alaska during 
the final epoch of the Mesozoic era and the succeeding Ter¬ 
tiary period. They therefore treat of the plants of a moat 
significant and Interesting period In the geologic history of 
Alaska* 

To the geologist Interested primarily In the geologic aspects 
of the distribution of past floras the accompanying report may, 
lu a measure, prove disappointing, because those aspects have 
been given least attention by the author. To suggest some of 
the geologic setting of these floras, a section on the general 
field occurrence of the Tertiary rocks in Alaska has been in¬ 
serted. That section is principally a compilation from the 
reports of others, and its value lies in bringing together in a 
brief form the more salient facts that have bten scattered 
through many volumes. Unquestionably much material is 
already in hand for a more adequate correlation of the known 
Tertiary deposits of Alaska than Is attempted in this geologic 
sketch, but the assimilation and interpretation of that ma¬ 
terial would have required much longer delay in the publica¬ 
tion of Dr. Holllck's report. Such delay did not seem desir¬ 
able, for his systematic studies ure In themselves most valu¬ 
able tools for botanists and paleobotaniats, as well as of use 
In further deciphering the history of the Tertiary and thus 
affording means of advancing geologic knowledge. 


* Holilck, Arthur. The Upper Cretaceous floras of Alaska: U. 8. 
Oeol. Surrey Prof. Paper 160, 128 pp„ 1W0. 

•It Is regrettoble that Dr. Holilck did not live to aec the present 
volume through the presn. He bad completed the manuscript, before 
his death on Mar. 11, 1038, but the proof reading has been done liy 
some of his associates. r 
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THE TERTIARY FLORAS OF ALASKA 


By Arthur Hollick 


INTRODUCTION 

OBJECT AND SCOPS OF THI8 PAPER 

The object of this paper is to describe and discuss 
the Tertiary floras of Alaska, so far as they are known, 
in a manner similar to that in which the Upper 
Cretaceous floras were treated, 1 in order that the two 
contributions may constitute companion papers on the 
later extinct floras of the Territory. 

HISTORICAL REVIEW 

Probably the earliest published references to what 
may be identified as Alaskan Tertiary plant remains 
were made by Grewingk, 2 who mentioned the follow¬ 
ing forms: 

Kcuropteris acuiifoliat [~ N. acutifolia Brongniart?], Unga 
Island (pp. 170, 364). 

Abies sp. r Kadjak [Kodiak] Island (p. 364) [=“ Pinos-Br- 
ten ”, p. 160?}. 

Taxodium sp., Tschugatsk (Kenal) Peninsula and Unnlaschkn 
[Unalaska] Island (pp. 114, 364). 

Coniferous wood, Unga Island (p. 364) [=“ Bitominoses 
Holz’\ p. 1707]. 

Impressions suggestive of Graralneen, Unga Island (p. 170). 

Atnus ep., Tschugatsk Peninsula (pp. 114, 364). 

It may be assumed that it was Grewingk’s intention 
to identify Nexeropteris acutifolia as the Carbonifer¬ 
ous species N. acutifolia Brongniart. Inasmuch, how¬ 
ever, as Paleozoic fossils are unknown from Unga 
Island, it is almost certainly the Tertiary fern from 
that island subsequently described under the name 
Osmunda doroschJciana Goeppert. (See p. 40, pi. 2, 
fig. la; pi. 109, fig. 7.) Grewingk did not give any 
authority after the name, but a comparison between 
our figures of O. dorosckkiana, above cited, and those 
of N. acutifolia Brongniart * shows a closely similar 
surflcial appearance between the two species. 

An abstract of the original paper, by the same 
author, 4 was issued subsequently, in which he men- 

1 HolJlck, Arthur, The Upper Cretaceous floras of Alaska, with a 
dOHcrlptlou of tba plant-bearing beds by O. C. Martin: U. 8. Gecl. 8ur- 
vey Prof. Paper 159, pp. 1-123, pla. 1-37, text flgi 1-5, 1030. 

• Grewingk, C. C. A.. Beltrag sur KenntnJae der orographlacben ucd 
ft*og&MClaeh*D BeacbafTenhelt dor Nordweat Kflste Amcrlkaa. mlt den 
anllegenden Inseln: Russ. k. min. Geaell. St. Petersburg Verb.. Jabrg. 
1848—49, pp. 78-424, pla. 4-7, maps 1-S and two In text. 1850. 

• Brongniart, A. T., Hlstolre dca v*g4taux fosallea. vol. 1. pi. «4. figs 
8. 7, Paris. 1828 [1880). 

• Grewingk. C. C. A.. Beltrag sur KenntnUa der orographlscben and 
geognostUchen Beachaffenhelt der NordwctC KOste Amerlkas mlt den 
anllegenden Inseln; Heidelberger Jahrb. Lit., Jahrg. 44. pp. 230-244. 
1351. 


tioned (p. 235) fossil stumps, trunks, and branches 
of trees, presumably of Tertiary age, on Unga Island. 

During the years 1847^52 specimens of fossil plants 
were collected at several localities on the shores of 
Cook Inlet, Alaska Peninsula, and the Aleutian 
Islands,* and in southeastern Alaska.* Of these speci¬ 
mens 17 were listed by Goeppert 7 and were, for the 
most part, identified as Old World Miocene species 
Three were named as new species, including Osmunda 
dorosckkiana , from Unga Island (named in honor of 
the collector, and probably identical with the speci¬ 
men provisionally identified by Grewingk as the 
Paleozoic species Neurrapteris acutifolia Brongniart, 
previously mentioned), but without descriptions, and 
others were identified genetically only. Most 
of these names are therefore nomina nuda. One 
species only was identified as other than Tertiary in 
age. This was represented by several specimens from 
Alaska Peninsula, north of Cape Jaklek [Gaklek or 
Aklek], contained in “ grauwacken artigen Gesteine”, 
two of which were described as resembling Catamites, 
in regard to which Goeppert remarked:* nicht in 
den Bereich der Tertiar formation gehorend.” 

Three other papers by Goeppert were issued under 
the same title—two of them * identical with the orig¬ 
inal, the third one 10 in the form of an abstract. 

In the meantime a much more extensive collection 
of fossil plants from southeastern Alaska and the 
Cook Inlet region was made by Hjalmar Furuhjelm, 
of Helsingfors, Finland, who, for about a decade, was 
governor of the Russian-American possessions. The 
larger part of the specimens collected by Furuhjelm 
were lost when the vessel on which they were shipped 
was wrecked; but those that were saved ultimately 
canie into the possession of Baron Nils Adolf Eric 
von Nordenskiold. of Arctic exploration fame, who 

• Neat Itch Ik (— Nlollcfaik): Weal shore of Cook Inlet, "Mitte de* 
Meerbuwna Beketlnslsuaklknu *’ 1 - ?J and on ” Laodzunge, Takets- 
cbek Oder Oatpnago" [—?); 8abaro*chen [ — Zaehareffakaia or Zach¬ 
ary] Bay, Unga Inland; Korovin Bay. Atha [— Atka] Island; Ugolnt 
(—Ukolnol or I’avlof] Bay; and from the lalanda of Kodiak and Uyak. 

•Hudanot (-=Hudaunoo or KooUnahoo) Island. 

• Goeppert, H. R.. Ueber die Tertlirflora der l’olargegenden: 
Schleslscben QStall, voferl Kultur, Abt. KaturwlM. u. Med.. 39te 
Jabresb., pt. 2. Abb., pp. 195-207. 1801. 

•Idem. p. 204. 

•Goeppert. H. B . Ueber die Tertlirflora der Polargegenden: Acad, 
imp. sc!. St.-P^tersbourg Bull., vol. 8. pp. 448-401. 1801 ; Melanges 
physique* et cblmlque* tSr6* du Bulletin, vol. 4, pp. 608-712, 1861. 

• Goeppert. H. R.. Ueber die Teriltrflora der Polsrgegenden : Scble* 
else hen Geaell. eater). Kultur, 44t« Jahreeb., pp. 60-52, I860 [1807]. 
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submitted them to the eminent paleobotanist Prof. 
Oswald Heer, of Zurich, Switzerland, for identifica¬ 
tion and description; and subsequently the results of 
Heer’s studies were presented before the Royal Acad¬ 
emy of Science of Sweden by Nordenskiold. 11 About 
50 identifications were listed, including 28 species pre¬ 
viously described, mostly from the Tertiary of the 
Old World; 12 identified generically only; and 10 de¬ 
scribed as new species. The list was arranged accord¬ 
ing to localities, and the new species, for the most part i 
were briefly described. 

Up to this time none of the identifications or de¬ 
scriptions had been accompanied by an illustration, 
but in 1869 Heer’s paper on the fossil flora of Alaska 12 
was issued, in which the species previously published, 
together with others subsequently identified (about 50 
in all), were described and figured and were discussed 
in connection with their botanic and geologic rela¬ 
tionship and climatic significance. 

In 1871 Eichwnld 14 published a list of the Alaskan 
fossil plants recorded by Goeppert and Heer, of which 
he figured 9 species, including Catamites ambiguus 
n. sp.. 14 from the coast of Alaska Peninsula north of 
Cape Jaklok [« Aklek, Taklek, Iaklek], which is evi¬ 
dently identical with the unnamed species of Calanutes 
mentioned by Goeppert (see p. 1) as having come 
from Alaska Peninsula north of Capo “ Jaklek.” The 
figure is clearly indicative of a Catamites and may be 
definitely eliminated from the Tertiary flora. 

In 1883 Lesquereux 13 described and figured 21 Ter¬ 
tiary species from the Cook Inlet-Alaska Peninsula 
region, collected by William Healey Dali, at that time 
on the United States Coast and Geodetic Survey. 
Seven of these were described as new, and the re¬ 
mainder were identified as previously recorded Alaska 
and Old World Miocene species. A reprint of the 
text of this paper, without the illustrations, under the 
same title, was subsequently included as a separate 
chapter or section in Lesquereux’s report on the Cre 
taceous and Tertiary floras. 14 

11 Heer, Oswald, I'tdrng ur ett bref af I'rofntor Oswald Heer 
rOrande fosa'ln vexter frfln Nordvestra Amcrikn. lnsnmlade of Her*- 
mtstaren IIJ. Furuhjelm : K avcnaka vet. akad. (Vfrert. FOrh., rol. 25, 
no. X. pp. 63-0*. 1808. 

» Heer. Oswald, Foss lie Flora von Alaska : K. svenska vet akad. 
liandl.. rol. 8. no. 4, pp. 1-41. pis. 1-10 and two text figs.. 1809. 
Reprinted as Flora fossllls Alasknna : Flora fo«»llls arcrlcn, vol. 2, pt. 
2, 1800. 

M Elchwald. Edward von. Die Mlociln- sod Kreldeformatlon von 
Alaska nod den Aleutlscbcn In*oIn, Abt. 1, I'oss'.le Pdanson der Mlo- 
cAnformatlon : Oognoetlsch-pnlteontologlscbe Bemerkungen ueber die 
Halblnsel Manglscblnk la peninsula In (he Caspian Sea? and die 
Aleut lichen InsHn, pp. IOT-116. pi. 4 (VI on plale snd In text), flfs. 
1-0, St. Petersburg. 1871. 

* 4 Idem, p. 114. pL 4 |V||. fl*. 0. 

u Lesquereux, Leo. Contribution (o the Miocene Aura of Alaska : 
U. 8. Nat. Muh. Proc., vol. 5. pp. 443-440. pis. 0-10. 1882 [Feb 13. 
18831. 

“ U. 8. Otfol. Survey Terr. Kept., vol. 8. pp. 257-268. 1883. 


Also in 1883 Newberry 17 described a number of 
fossil plants, mostly from the western part of the 
United States, and seven new Tertiary species from 
Alaska, in part from southeastern Alaska and in part 
from the Cook Inlet region. One of the specimens 
was stated to have been collected by the United States 
steamer Saginaw , February 18, 1869, and the others 
by Captain Howard, United States Navy. 18 

The Captain Howard mentioned was evidently Capt. 
W. A. Howard, of the United States Revenue Cutter 
Service. In 1867 the revenue cutter Lincoln , under 
command of Capt. J. W. White, was dispatched to 
Alaska for the purpose of obtaining information in 
regard to the then recently purchased territory, and 
Captain Howard was in general charge of the expe- 
dition. ,# 

In 1886 Felix 20 described and figured, under the 
name Pityoxylon inaequale , a specimen of fossil 
coniferous wood, presumably of Tertiary age, col¬ 
lected by one of the Krause brothers—Arthur or 
Aurel—in the vicinity of Danadku [ = Silver] Lake, 
near Yakutat Bay. 

In a list of identifications of fossil plants by Les¬ 
quereux. 21 published in 1887, four specimens of Ter¬ 
tiary age from Alaska were included as follows: 

Carcx, leaves, Sitka. E. W. Nelson, collector.* 

Sogittaria t». sp.?. Idem. 

Ginkgo adiantoide* (Unger) Heer, idem. 

Corylus tnacquarrii (Forbes) Heer, Unga Island. W. H. 
Dali, collector. 

In 1892 Dali and Harris 71 briefly referred to fossil 
plants as correlation factor? and, under the heading 
“Alaska ”, listed 9 of Tertiary age—5 from Kuiu 
Island, southeastern Alaska, I from Port Graham or 
English Bay, Kenai Peninsula, 1 from Unga Island, 
Alaska Peninsula, and 2 from the district adjacent to 
Norton Sound (Topanica Creek and Ulukak 

|T Newberry, J. 8.. Brief descriptions of fossil plants, chiefly Tertiary, 
from wMlrrn North America : U. 8. Nat Muh. Proc., vol. 5. pp, 502- 
514. 1882 lMar. 21, 1883]. 

‘•The steamer Bogina*, United States Navy, cruised through the 
Alexander Archipelago of southeastern Alaska during the winter of 
1868-60. under Commander (subsequently Rear-Admiral) Richard 
Woriam Meade, according to Marcus Baker (Geographic dictionary of 
Alnakn. 2d ed.: U. 8. Ceol. Survey Bull. 290. p. 48. 1900). 

“ Communication dated February 17, 1912. from Cftpt. Commandant 
B. r Us rt bo If. United States Revenue Cutter Service, to Alfred H. 
Brooks. United States Geological Survey. 

•Fell*. Johannes. IJntemuchungen (Iber fosslle HOIsor, Abt. 2: 
Deutsche geo). Ge*ell. Zeltschr.. vol. 38, Jnhrg. 1880, p. 483. pi. 12, 
OK. 3. 

n Lesquereux. Leo, List of recently Identified fotsU plants belonging 
to the United States National Museum, with descriptions of several 
new species : U. 8. Nat. Mus. Froc. vol. 10, pp. 21-46. pis. 1-4, 1887. 

** F. H. Knowlton (Fossil flora of Aluska : Geol. Soc. America Bull., 
vol. 5, footnote ft. P- 375, 1893) remarked: "1 am Informed by Mr. 
Nelson that he never visited Sitka and did not bring back noy fossil 
plants from Alaska. This throws doubt on the specimens so re¬ 
corded, and their locality and collector remain unknown. 1 have 
retained them, however, as recorded by Lesquereux.** 

**Dall, W. II., and Harris. G. D.. Correlation papers—Neocene: 
U- 8. Geo I. Survey Bull. 84, pp. 232-268 and map, 1802. 
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[ = Ulukuk] River, a branch of the Un&lakleet). The 
district in the vicinity of Norton Sound represents a 
site for fossil plants not previously recorded. 

It may also be of interest to note here that the de¬ 
scriptive designation Ken&i was applied in this bulle¬ 
tin, for the first time, to the strata in which the Ter¬ 
tiary plant remains were recognized; but it is not very 
clear whether it was the intention of the authors to 
restrict the application of the term to such strata and 
their included plant remains as could be correlated 
with those of Kenai Peninsula, or to apply it to the 
Tertiary of Alaska in general. Personally I am in¬ 
clined to think that it would be best to restrict the use 
of the term, in connection with the Alaska fossil floras, 
to species that may be correlated with those from the 
type locality at Port Graham and adjacent territory, 
on Kenai Peninsula. In regard to the exact age of 
the Kenai flora the authors were noncommittal, but 
Miocene? was the stratigraphic term generally used 
in connection with it, and Dali 24 remarked: 

The distribution and diameter of this group have been 
somewhat folly discussed because, up to very recently, authori¬ 
ties were practically unanimous in referring it to the Mloceue, 
a view which cannot yet be said to be definitely refuted. 
• • • It must be conceded that the view that the latter 

[Kenai groupl 1 b probably of Eocene age does not appear un¬ 
reasonable. 

Incidentally it may also be pertinent to recall here 
that, of the approximately 100 Alaska Tertiary plants 
described or listed up to that time, all but 13 had been 
recorded from Port Graham and the Cook Inlets 
Alaska Peninsula coastal region. Of the 13 men¬ 
tioned 10 were collected at localities in southeastern 
Alaska, 1 in the vicinity of Yakutat Bay (the only 
intermediate locality), and 2 in the vicinity of Norton 
Sound, about 500 miles northwest of Cook Inlet and 
700 miles north of the farthest fossil-plant locality 
on Alaska Peninsula. 

In 1890 fossil plants were collected by C. H. Town¬ 
send. resilient naturalist on the United States Fish 
Commission steamer Albatroi f», at Herendeen Bay, on 
the north side of Alaska Peninsula. They were 
identified as Tertiary species and were described and 
figured in a comprehensive paper by Knowlton, 40 in 
which were listed all the then recognized fossil plants 
of Alaska, arranged in taxonomic sequence, without 
regard to locality or stratigraphic position. In this 
paper 98 Tertiary species were included, and follow- 

•* Dali, W. II.. and Harris, 0. D.. op. dt., p. 262. 

“ Knowlton. F. H., A review of tbe fowll flora of Alaska. with de- 
•ertptiona of new species: U. 8. Nat. Mu* Proc.. vol. 17, no. 998. 
pp. 207-240. pi. 9. lrfb4 ; also an abstract of this paper, under the title 
- Fossil flora of Alaska ”: Geol. Soc. America Bull., vol. 6, pp. 573- 
090 (without plate). 1893; and a contribution practically Identical In 
contents with the original paper, under the beading "Report on the 
fossil plants collected Jn Alaska in 1895. as well as an eooraeratlon of 
those previously known." In Dali, W. II., Report ou coal and lignite 
of Alaska : U. 8. Geol. 8urvey 17th Ann. Kept., pt. I. pp. 876-897. 1896. 


ing the systematic part is a discussion of the floras, 
especially in connection with the views expressed by 
various authorities in regard to (he exact stratigraphic 
position of the flora recognized as Tertiary in age. 
Several expressions of opinion are cited, and Knowl¬ 
ton remarks: ** 

The geological age of these coal bearing rocks, from which 
most of the plants enumerated In this paper came, has usually 
beeo regarded as Miocene. Heer • • • referred them un¬ 
hesitatingly to this horizon. • • • Lesquereux and at first 
Newberry do not appear to have seriously questioned their 
Miocene age. • ♦ • Mr. J. Starklc Gardner appears to have 
been the first to question the Miocene age • • • of tbe Arctic 
floras In general. • • • This change of view as to the age of 
the so-called Arctic Miocene, as proposed by Gardner, r has 
already received considerable confirmation from American 
paleoboiaulits, aud while it can hardly be regarded as settled, 
it may be accepted as extremely probable. 

In 1896 fossil plants were collected in the Yukon 
River Valley by J. E. Spun* and others, which were 
examined and reported upon by Knowlton. 44 For tho 
most part the identifications were provisional, and the 
principal matter of interest in connection with them 
is that certain of them represent the first identified 
remains of a Tertiary flora from the Yukon region. 

In 1898 appeared a posthumous work on the Creta¬ 
ceous and Tertiary floras of North America by New¬ 
berry, 2 * in which were again described and for the 
first time figured the specimens from Alaska men¬ 
tioned on page 2 as having been collected in 1867 and 
1869 in southeastern Alaska and the Cook Inlet region. 
Specimens from the Yukon Valley, collected by W. H. 
Dali, were identified by Newberry as the Arctic Mio¬ 
cene species Pterospermites dentatus Heer, 80 but this 
was subsequently recognized as an erroneous identifi¬ 
cation of a Cretaceous species 81 and may therefore be 
here regarded as merely representing an item of inci¬ 
dental interest. 

In 1902 an impetus was given to the investigation 
of the fossil floras of Alaska by Collier, 81 who made 
collections of fossil plants at a number of localities on 
the Yukon River. The specimens were recognized as 
representing important factors in connection with the 
identification and correlation of the stratigraphy of 


“Knowlton. F. II.. op. dt. (1894), pp. 237-238. 

“Oardner, J. S. and Ettlogahauaen. Constantin. A monograph of 
(he British Eocene flora, vol. 1, pp. 7-8, Londoa, rnUeont. Soc., May 
1879. 

■ Knowlton, F. II.. Report on a collection of fowl! plants from the 
Yukoo River. Alaska. obtained by Mr. J. E. Rpurr and party, during 
the summer of 1896. In Spurt, J. E.. Geology of tbe Yukon gold dis¬ 
trict. Alaska ; U. 8. Geol. 8urT«-y ISth Ann. Rept.. pt. 3, pp. 194-196. 
1898. 

•Newberry, J. 8., Tbe later extinct floras of North America, edited 
by Arthur Holllck: U. S. Geol. Surrey Mou. 35 pp. 1-295. pis. 1-68, 
1898. 

“Idem, p. 133, pi. 63. Age. 1. 2; pi. 54. flg. 4. 

“Holllck. Arthur. The Upper Cretaceous floras of Alaska: U. 8. 
Geol. Survey Prof. Paper 159. p. 2, 1930. 

“Collier. A. J., The coal resource* of tho Yuxon, Alaska : U. S. Geol. 
8urvey Bull. 218, pp. 1-71, pin. 1-6. 1903. 
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the region, and in 1903 I was detailed to explore the 
region further, with Sidney Paige as assistant, and to 
collect additional material, especially fossil plants. 
Specimens of Cretaceous and Tertiary plants were 
collected at numerous localities between Eagle City 
and Anvik, and those subsequently identified as Ter¬ 
tiary species are included in the descriptive part of 
this paper, together with additional identifications of 
similar Tertiary material subsequently collected by 
other Geological Survey parties in the Yukon region 
and elsewhere in Alaska. Many of these collections 
were made the subjects of brief reports by Knowlton 
and by me, which were included, from time to time, in 
papers on the geology of Alaska issued by the Geologi¬ 
cal Survey. Many of these reports, however, included 
merely generic identifications and provisional specific 
identifications, sufficient to determine the Tertiary 
age of the rocks in which they were found. Subse¬ 
quent critical examination and study of the specimens 
frequently resulted in more satisfactory identifica¬ 
tions and in the elimination of errors. Nevertheless, 
despite the occasional errors of identification in the 
original lists, the general facies of the flora was cor¬ 
rectly recognized in almost every instance and the 
stratigraphic position of the plant-bearing beds was 
seldom misinterpreted. 

In connection with the Harriman Alaska Expedi¬ 
tion of 1899 a collection of fossil plants was made by 
De Alton Saunders at Kukak Bay, Alaska Peninsula, 
included in which were specimens that were subse¬ 
quently examined, identified as Tertiary species, and 
described and figured by Knowlton.** The list of 
identifications was also included in a report by At¬ 
wood 84 published subsequently. Collier 85 gives & 
brief paragraph on fossil plants of Cenozoic age, and 
a plate on which are depicted five characteristic Ter¬ 
tiary species, reproduced from Heer. 88 

In 1907 specimens of fossil wood from Alaska were 
described by Platen, 37 which included two listed under 
the heading M Holzer aus Alaska ” (pp. 146-149 of the 
original publication). We may infer that these are 
Tertiary species, although the exact localities are un¬ 
certain. 

In 1911 88 I gave an outline of results attained and 
conclusions drawn from studies of collections of 


“ Knowlton. F. II., Foaatl plant* from Kukak Bay : Alaska, vol. 4. 
pp. 140-102, pla. 22-33, Harrlman Alaaka Expedition, 1904. 

u Atwood. W. W., Geology and mineral resource# of parts of the 
Alaska Ponlnsula : U. 8. Gaol. Survey Bull 467. pp. 62-64, 1911. 

“Collier, A. J., Geology and coal resources of the Cape Llaburne 
region. Alaska : V. S. Oeol. Surrey Bull. 278, p. 80. pi. 0. 1900. 

*He>er, Oswald, Flora foaallla alaskana: Flora fosallla arctic*, roi. 
2, pt. 2, 1889. 

" Platen. Paul, TTntersocbungeo fossller Ilttlaer nus dem Weaten dar 
Verclnlgten Staaten von Nordatnerika, pp. 1-166, pla. 1-3. Leipzig. 
1907; Naturf. Geaell. Leipzig SItzur.gaber., Jabrg. 34, pp. 1-164. pis. 
1-3, 1907 11908], 

“ HolHck, Arthur. Results of a preliminary study of the so-called 
Kennl flora of Alaska: Am. Joor. fid., 4th aer.. ?ol. 31, pp. 827-330. 
1911. 


AJaskan fossil plants thus far identified as Tertiary; 
and on December 31, 1912, I read a paper before the 
Geological Society of America, 88 in which I discussed 
the differentiation and correlation of the Cretaceous 
and Tertiary floras of Alaska, based upon studies of 
the collections made personally and by other members 
of the Alaskan branch of the Geological Survey. 
These studies and the study of additional material 
brought in subsequently by Survey parties, from time 
to time, served as the basis of the paper already issued, 
on the Cretaceous floras, 40 and of the present one on 
the Tertiary floras. 

Several lesser contributions directly or indirectly 
relating to the Tertiary flora of the Territory have 
been issued in the meantime, among which may be 
mentioned one by Thomas, 4 ' on a more or less prob¬ 
lematic fossil collected by George F. Kay in the Bering 
River coal field, and also many individual reports 
by Knowlton and HolHck, included in bulletins of the 
Geological Survey relating to the geology of Alaska, 
similar to those previously listed. 

All the foami material described in the present paper 
is deposited in the United States National Museum. 

SPECIES INCLUDED 

Below is a taxonomic list of the species described in 
this paper: 

Thallophyla: 

Algae: 

Rhodophyceae (Rbodomenlales) : 

Rhodomelaceae: 

Chondrites Sternberg: 

Chondrites beerl Klchwald? 

PteriHophyta: 

midneae: 

Filicales: 

Polypodlaceae: 

Onoclea Linnaeus: 

Onoclca aenslbliu Linnaeus. 

Dryopterls Adanson: 

Dryopterls meyori (Heer) HolHck, n. 
comb. 

Hausuiannla Dunker: 

Hauamannla at wood l nolllck, n. sp. 

Pennstaedtla Bernhard!: 

Dennstaechia hloinstrandl (Heer) Hol- 
lick, n. comb. 

Asplenlum Linnaeus: 

Aeplenium iilnfkanum HolHck, n. up. 

Tteris Linnaeus: 

Pterla Inequilateral!* HolHck. n. sp. 

Pterin oeningenais Unger7 

Plerls pseudopennaeformts Lesquerenx. 

Tteris BltkensiB Heer. 

“ Hollick, Arthur, Preliminary correlation of the Cretaceous and 
Tertiary flora# of Alaska [abstract] : GeoL 8oc. America Bull., vol. 
24. no. 1. p. 116. 1913. 

“ Hollick. Arthur, aud Martin. O. C., The Upper Cretaceoua flora* of 
Alaaka. with a description of the plant-bearing beda: U. 8. Oeol. Survey 
Prof. Paper 150. 1030. 

41 Thomas. A. 0.. On a auppoaed fruit or nut from the Tertiary of 
Alaaka: Iowa Acad. 9cl. Proc., voL 24 f pp. 113-117. pi. 6, flga. 1-4. 
1917. 
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I’teridopUyta—Continued. 

Flllclneae—Continued. 

Fllicales—Continued. 

Osmundaceae: 

Osrnunda Linnaeus: 

Osmunda doroseliklana Goeppert. 
Osmunda dubtoea Hollick, n. sp. 
Fillcales of uncertain family relationship: 
Pecopterls Brongniart; 

Pecopterls sp Heer. 

Antbrophyopals Naihorst; 

Anthrophyoiwis hamlltonensls Holllek, 
n. sp. 

Equlsetlnae: 

Kqoieetales: 

Equlsetacene: 

Equisetuw Linuaeu*: 

Kqulsetum arcticum Heer. 

Kqulsetum gtobulosum Lesquereux. 

Sperumtopkyta : 

Gymnosperinae: 

Cycadalea : 

Cycadaceae: 

Ceratozamla Brongniart: 

Ceratozauiia w rlghtl i Hollick. 

Dloon Llndlej: 

DioOu tnopinuft Hollick. 

• Diodu praespinulosum Hollick. 

Giukgoales: 

Ginkgoaceae: 

Ginkgo Linnaeus: 

Ginkgo adlantoldea (Unger) Heer. 
Ginkgo renifurmis conform!s Hollick, n. 
Tar. 

Conlferales: 

Taxaceae: 

Taxltes Brongniart: 

Taxltes olrikl Heer. 

Taxltes micropbyllus Ileer. 

Pinaceae: 

Plnus Linnaeus: 

Pinus macclurll Heer? 

Plnus sp. Heer. 

Plnus? (leaves) Knowlton. 

Plnus? (scales) Knowlton. 

Plnltcs (Wltham) Lludley and Hutton: 
Plultes paunonlcus (Unger) Goeppert. 
Pinitea sp. Goeppert. 

Pinltes sp. Goeppert. 

Pityoxylon Kraus: 

Pltyoxylon Inacquale Felix. 

Pityoxylon macclurll (Heer) Kraus. 

Picea Link: 

Plcea Iiarrlmatil Knowlton. 

Picea (branches) Knowlton. 

Plcea? (seed) Knowlton. 

Abies Hill: 

Abies sp. Orewlngk. 

Sequoia Endllcber: 

Sequoia brcvlfolin Herr, 

Sequoia dlstlcha Heer. 

Sequoia heerii Lesquercux. 

Sequoia langsdorfll (Brongniart) Heer. 
Sequoia splnosa Newberry. 

Sequoia (cone) Knowlton. 


Spermatopbyta—Continued. 

G ymnospermae -Continued. 

Cycadalea—Continued 
Pinaceae—Continued. 

Taxodium L. C. Blcliard: 

Taxodium crassum Hollick, n. sp. 
Taxodium do Mum (Sternberg) Heer. 
Taxodium dublum longlfollum Mub.hu- 
longo. 

Taxodium dubium normale Maaaalongo. 
Taxodium occidental Newberry. 
Taxodium tlnajorum Heer. 

Taxodium ap. Grewingk. 

Taxodium sp. Heer. 

Glyptostrobus Endllcber: 

Glyptostrobus europueus (Brongniart) 
Unger. 

Wlddrlngtonia Endllcber: 

Wlddrlagtonla sp. Heer. 

Ttiuites Sternberg: 

Thuitea chrenswiirdl Heer. 

Tbultes (ChamaecyparlB) alaskensfs Lcs- 
quereux. 

** Coniferous wood ", Orewlngk. 

Auglospermae (Monocotyledonae): 

Pandanalea: 

Sparganiaceae: 

Sparganlnm I.innaeua: 

Sparganium ap. Heer. 

Nala dales: 

Naladaceac: 

Caullnia Wllldenow; 

Caulinla laevls (Goeppert) Goeppert. 

Alternates: 

Allsunaccae: 

Sagittarla Linnaeus: 

Saglttarla pulchellu Heer: 

Sagittarla sp. Lesquereux. 

Ponies (Gruminales) : 

Poaceae: 

Arundo Linnaeus: 

Arundo pseudogoeppertl Berry? 
Pbragmltea Trlnlus: 

Pbragmlteg alaskana Heer? 

Pbragmltea sp. Heer. 

Poacltes Brongniart: 

Poacitee tenue-strlatus Heer. 

Poacltes sp. Heer. 

u Impressions suggestive of Gnimlnene*’ 
Orewlngk. 

Cyperaceae: 

Carex Linnaeus: 

Carex servatu Heer. 

Carex (leaves) Lesquereux. 

Arecnles (Pnlmnlea) : 

Arecaceae: 

Flabellarla Sternberg (1822), uot Pefifi:ioe 
(1820) nor Cavanilles (1790): 

Flabellarla florlssantl Lesquereux. 
Flabellarla ataskana Hollick. n. sp. 

Llllales: 

Sinllacaceue: 

Stnilnx Linnaeus: 

Smllax rcticuiatu Herr. 
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Spermatophyta—Continued. 

Angioepermne (Dicotyledonne—Cborlpetalae): 
piperales: 

Piperaceae: 

Piper Linnaeus: 

Piper cbnplnl Hollick. n. sp. 

Piper coocavum Hollick, n. sp. 

Piper convertabllls Hollick, d. sp. 

Piper disputable Hollick, n. sp. 

Piper septentrlonalis Hollick. n. ap. 

Sallcalee: 

Sallcaceoe: 

Populus Linnaeus: 

Populus amblyrhyncbe Ward. 

Populua arctic* Ileer. 

Populus arctica var. b, Heer. 

Populus balsnmoides Goeppert. 

Populus congerml nails Hollick, n. «p. 
Populus ilexuosa Hollick, n. sp. 

Populus gcnetrix Newberry. 

Populus guudlnl Flscher-Ooster. 

Populus glnndullfera Heer. 

Populua hookeri Heer. 

Populus Intior Alex. Braun. 

Populus leucopb.vlla Unger. 

Populus mutabills Heer. 

Populus obscurn Hollick, n. sp. 

Populus rlchnrdsoul Heer. 

Populus speciosa Ward? 

Populus zuddaebi Heer? 

Populua sp.? 

Sallx Linnaeus: 

Sallx abbrevlata Goeppert. 

Sallx alaskana Hollick, n. sp. 

Salix angusta Alex. Braun. 

Sallx grandi folia Weber. 

Sallx Integra Goeppert. 

Sallx laratcrl Alex. Braun. 

Sallx llbbeyl Lesqueroux? 

Sallx macropbylla Heer. 

Sallx minuta Koowlton. 

Sallx pllosulo Goeppert. 

Sallx raeana Heer. 

Sallx tenera Alex. Brnnn. 

Sallx varians Goeppert. 

Sallx wlmmeriana Goeppert. 

Sallx sp. Heer 

Sallx sp.?, pistillate ament. 

My rleales: 

Myrloaceae: 

Comptonla Banks: 

Comptonla cuspidal a Lesquereux. 
Comptonla praemissa I^squereux. 
Myrlca Linnaeus: 

Myrica bankslaefolia Unger. 

Myrlca bankslaefolia carta Hollick. u. 
▼ar. 

Myrlca (Drynndrofdes) Ugnltnm <Un 
ger) Saporta. 

Myrlca speclosa Unger. 

Myrica (Comptonla) Tlndobonensls 
(Ettingslmusen) Heer. 

Juglan dales: 

Juglandaceae: 

Juglans Linnaeus: 

Juglans acuminata Alex. Braun. 

Juglans acuminata latlfolla (Alex. 
Brann) Heer. 


Spermatophyta—Continued. 

Anglosperinae—Continued. 

J uglandnles—Continued 

J uglanda ceae—Cont 1 n ued. 

Juglans Linnaeus—Continued. 

Juglans crossil Knowlton. 

Juglans eg regia Lesqummx. 

Juglans juglandlformls (Sternberg) 
Olebel. 

Juglana longlaplculata Hollick. n. sp. 
Juglans nlgella Heer. 

Juglans plcroldes Heer. 

Juglans? pseudopunctntu Hollick, n. sp. 
Juglans saliclfolia Goeppert. 

Juglans strozzlana Gaudln? 

Juglans thermal!* Lesquereur. 

Juglans townaendl Knowlton. 

Juglans vallda Hollick, o. sp. 

Juglans woodiana Heer. 

Juglans sp.? 

Hlcorla ItaAnesque; 

Qicoria antiquora (Newl»err.v) Knowl¬ 
ton. 

Hlcorla magnlflcn Knowlton. 

Pterooarya Kunth: 

Pteroearya septentrlonale Hollick, n. sp. 
Engelbardtia Lescben: 

Engelhardtia ettingaliausenl Berry. 

Fagales: 

Retolaceae: 

Carpinus Linnaeus: 

Carplnua grandi s Unger. 

Carpinus 6p. Goeppert. 

Carpinites Goeppert and Berendt: 

Carplnltes trunentus Hollick, n. sp. 
Corylus Linnaeus: 

Corylus adumbrate Hollick, n. sp. 

Corylus amerlraua fossllis Newberry. 
Corylus eviriens Hollick, n. sp. 

Corylna harrimanl Knowlton. 

Corylus keualana Hollick, n. sp. 

Corylus macquarrli (Forbes) Heer. 
Corylus macquarrli macrnpbylla Hevr, 
Corylus? pularbei Knowlton. 

Corylus sp.? staminate aments. 

Corylus sp.? aments. 

Betula Linnaeus: 

Betula alaskana Leaquereux. 

Betula brongniartU Bttingsbausen. 

Betuta coofusa lata Hollick. n. var. 
Betula dubiona Hollick, n. name. 

Betula grnndifolia Kttiiigshnusen. 

Betula popoloblcs Hollick, n. sp. 

Betulu prison EtMngshausen. 

Betula sp.? aments. 

Alnus Gaertner: 

Alnus alaskana Newberry. 

Alnus alnlfolla (Goeppert) Hollick. n. 
comb. 

Alims coryllnn Knowlton and Cockerell. 
Alnus grumliflorn Newberry. 

Alnus keferstclnli (Goeppert) Unger. 
Alnus keferstelnli var. Heer lmay = A. 

nostratum UngerJ. 

Alnus sp. Grewingk. 

Alnus sp.? catkins. 

Alnus sp.? pistillate aments. 
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S|>ermatopliyta—Continued. 

Anglospermae—Coni limed. 

Pagatea—Continued. 

Fagaceae: 

Fagus Linnacua: 

Fagus aluitifulla Hollick, n. sp. 

Fagus antipofll Ahicb. 

Fagus dencaUonia Unger. 

Fagus feronlae Uugcr. 

Fugus sp. Hear. 

Cnstanea Adanson: 

Casta nea castaneaefolla (Unger) Know]- 
ton. 

Quercus Linnaeus: 

Quercus alaBkana Trelease? 

Quercus artocarpltes Ettlngshouscn. 
Quercus cbamlssonl Heer. 

Quercus conjunctiva Holllck, n. ap. 
Quercus didlil J.esquercux. 

Quercus elymodrys Unger. 

Quercus furubjelml Heer. 

Quercus grdnlandica Heer. 

Quercus Juglandlna Heer? 

Quercus meriuni Heer. 

Quercus nevadcusls Lesquereux. 

Quercus olafseul Heer. 

Quercus oregonlana Knowlton. 

Quercus plntnnla Heer. 

Quercus pseudoenstanea Ooeppert. 
Quercus steenstruplana Heer. 

Quercus? sp. Knowltoo. 

Dryophyllum Debey: 

Dryophyllum nqullonium HoUlcX, n. •]». 
Dryophyllum longlpetlolotum Knowlton. 
Dryophyllum atnnleyanum Dawson. 

Urtlcales: 

Ulnwccne: 

Ulmus Llnuueus: 

Ulmus borealis Heer. 

I'luius braunll Heer. 

Ulmus cnrpinoliles Ooeppert. 

Ulmus dlptera Steenstrup? 

Ulmus tongffolla Unger. 

Ulmus plurlnenrla Unger. 

Ulmus pspuctobraunll Holllck. n. sp. 
Ulmus sorblfolia Coepiiert. 

Plnnern Gmelln: 

Plauera aqua tic! fora ite Holllck, n. sp 
Planera ungerl Ettingshausen. 

Moraccae: 

Artocnrpidlum Unger: 

Artocarpldlum alaskunum Holllck, 11 . sp. 
Artocarpus Forster: 

Artocarpus ordlnarlus Holllck, n. sp. 
Ficus Linnaeus: 

Ficus? a la ska na Newberry. 

Ficus dalll Cockerell. 

Ficus menzcli Holllck. n. sp. 

Ficus orerbeckl Holllck, n. sp. 

Ficus stantoni Holllck, n. sp. 

Protoftras Snporta: 

Protoflcus inaequalls Newberry? 

Protenles: 

Proteaceae: 

Orevillea Salisbury and Knlgbt: 

Grerlllea alatkana Holllck, n. si*. 


Spermatophyta—Continued. 

Anglospermae—Cont inued. 

Protea les—Cont Inued. 

Proteaceuc—Continued. 

Haken Scbrader: 

Hakea ataskana Holllck, n. sp. 
Maccllntockla Heer: 

Maecllntuckla chlgnlkensls Holllck, n. sp. 

Polygons lea: 

Polygonacene: 

Coccolobls P. Browne: 

Coccolobis chaptnl Hoi lick, n. sp. 

Ran a leu: 

Nymphaeaceae: 

Kelumbo Adanson: 

Nelumbo protolutea Berry? 

Mngnolinceoe: 

Magnolia Linnaeus: 

Magnolia inglefleldi Hi*er. 

Magnolia nordenskldldl Heer. 

Magnolia oralis Lesquereux. 

Magnolia wormskloldl Heer. 

Lauraceoe; 

Clnnnmomum R. Brown: 

Cinnamomum einnnmomeum (Roasmacss- 
ler) Holllck, n. comb. 

Clnnamomum flcoldea Holllck, n. sp 
Persea Gaertner: 

Peraea apatloan Holllck. n. sp. 

Sassafras Nees: 

Sassafras alasknnutn Holllck, n. sp. 
Malapoenna Adanson: 

Mnlapoenna carbonensls (Ward) Knowl¬ 
ton. 

Mnlnpoenna magnlflca (Snporta) Holllck, 
n. comb. 

Benioin Fabrleioi: 

Benzoin antiquum Heer. 

Laurus Linnaeus: 

Lauras California Lesquereux. 

Lanru* fflrstenbergll Alex. Braun. 

Lauras bamlltonensla Holllck, n. sp. 
Lnnrus ocotaefolla Ettlngshauaen. 

Lauras prineeps Heer. 

Laurus Mlldforrals Knowlton and 
Cockerell. 

Dnplmogene Unger: 

Daphnogene kanll Heer. 

Mosaics: 

Hyd ranges ceae: 

Hydrangea Linnaeus: 

Hydrangea alaskaoa Holllck. 
Hnmamelldaceae: 

Hnmamells Linnaeus: 

Hamainells clams Holllck, n. sp. 
Llquldnmbar Linnaeus: 

Llquidambar enropaeum Alex. Braun. 
Pljitnuaceae: 

P)ntanu9 Linnaeus: 

Platauus nceroldes latifolia Knowlton. 
Platanus uobilis Newberry. 

Plafnnus rectlnervls Holllck, n. sp. 
Plntnnu? sp.? leaves, Dali. 

Plntnmis sp. Knowlton. 
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Spermatopliyta—Continued. 

Anglospermae Continued. 

Rosales- Continued. 

Rogaceae: 

Spiraea Linnaeus: 

Spiraea nndcrsonl Heer. 

Spiraea weaver! HolUck, n. sp. 

Spiraea sp. Beer. 

Rosa Linnaeus: 

Rosa cetera Holllck, n. ap. 

Rosa conflnnata Holllck, n. sp. 

Pomaceae: 

Crataegus Linnaeus: 

Crataegus slackens is Holllck, n. ap. 
Crataegus eappsll Holllck. n. sp. 
Crataegus yukouensls Holllck, n. sp. 
Drupaeeae: 

Prunus Linnaeus: 

Prunus hnrtungl aequatis Holtick. iu vur. 
Prunus ohmpica Ettingshauson. 

Prunus scottll Heer. 

Prunus variabllls Newberry. 

Mlmosacene: 

Pithecolobiura Martins: 

Pitbecoloblom ceterum Holllck, u. sp. 
Acacia Adanson: 

Acacia aqullonia HolUck, n. sp. 
Caesalpiuiaceae: 

Cassia Linnaeus: 

Cassia glenni Berry? 

Cassia phaseolltes Unger? 

Papllionaceae: 

Sophora Linnaeus: 

Sophora multiformis HolUck, i». sp. 
Canavalla Adanson: 

Cana vail a eocenlca Berry. 

Dolichos [Dolichus] Linnaeus: 

Dollchos convexus Holtick, n. sp. 

Oeraniale8: 

Malplgblaceae: 

Tetrapterls CaTanilles: 

Tetrnpteris karpylarnm Unger. 

Saplndales: 

Anacardlaceae: 

Seinecurpua Linnaeus: 

Semecarpua alaskana HolUck. n. sp. 
Semecarpua prindlel HolUck, n. sp. 

Rhus Linnaeus: 

Hbus frigida Knowlton. 

Ulcaceae: 

Ilex Llnnaeua: 

Ilex Insignia Heer. 

Ilex? reticulata Heer. 

Celastracene: 

Celastrus Linnaeus: 

Celastrus borealis Heer. 

Celastrus comparabllla Holllck, n. sp. 
Celnslrus sp.? Heer. 

Elaeodeiulron Jncquea: 

Elaeodendron helveticum Heer. 

Acvrucene: 

Acer Linnaeus: 

Acer arctleuin Heer. 

Acer dlsputabllis Holllck, n. sp. 

Acer grabamensls Knowlton nnd Cocke 
relL 

Acer inarqnsle Heer? 


Spermn topliy ta—Continued. 

Anglospermae—Coutiuucd. 

Saplndales -Continued. 

Aceracean Continued. 

Acer Un. aeua—Continued. 

Acer trllobatum productum (Alex Brnunj 
Heer. 

Acer trllobatum var. Knowlton. 

Acer viaibllls Holllck, n. sp. 

Acer sp.? fruit, Holllck. 

Aeseulaceae : 

Aesculus Linnaeus: 

Aesculua arctleA Knowlton. 

Sapinciaceae: 

Cu pa ilia Linnaeus: 

Cupanta cotnparabllis Holllck, n. sp. 
Paulliulu Linnaeus: 

Pnulllnla alaskann Uollick, n. sp. 
Sapindus Linnaeus: 

Saplndus afflnls Newberry? 

Sapindus angustlfol'us I^esquereux <not 
Blume). 

Saplndus basl Ileus (Unger) Unger. 
Koelreutcria Laxmauu: 

Koelreuteria caklnl Holllck, n. sp. 

Itliamnales: 

Rhamoaceae: 

Rbamnus Linnaeus: 

Rhamnus brevifollua Alex. Braun. 
Rbamnus deebeui Weber. 

Rhamnus gaudlni Heer. 

Rhamnus marglnatus Lesqucreux. 
Rbamnus pseudogokl.auiis Holllck, n. sp. 
Rhamnus rossmaessleri Unger. 

Zlzyplms Adanson. 

Zizyphug hyperbore us Heer. 

Zizyphus meigsJl (Lesquereux) Berry? 

(not Scblniper). 

Zizyphus townsendl Knowlton. 

Palturus Jussieu: 

Paliurus ceterus Holllck, n. sp. 

Palfurus colomU Heer. 

V.taceae: 

Vitls Linnaeus: 

Vltls alaskana Cockerell. 

Vitis atwoodl Holllck, n. sp. 

Vitls heeriana Knowlton nnd Cockerelt? 

( = V. crenata Heer). 

Vitls olrlkl Heer. 

Cissua Linnaeus: 

Clssus clssoides (gupurfa) Holllck, n, 
comb. 

Clssus pterospernioides Holllck. n. s|». 

Mai vales: 

EJaeoearpaceae: 

Elaeocarpus Linnaeus: 

Klneocarpus alaskensis Holllck. n. sp. 

Tllla ceae: 

Tllla Linnaeus: 

Tllia ulaskana Heer. 

Tllla grewioRles Ilolli k. u. >|>. 

Tllla malmgrcnl Heer. 

Tllla notabltU Holllck, u. sp. 

Tllla sp. Holllck. 
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S per ma tophy ta—Con tin ued. 

Angiospermae— Continued. 

Malvate—Continued. 

TlUnceae—Conti nued. 

Qrewla Linnaeus: 

Grew la crenata (Unger) Heer. 

Grewia orbictilam Holllck, n. sp. 

Grewla xlzypholdes Holllck, n. sp. 
Grewiopsls Saporta: 

Grewiopais alaskana Holllck, n. sp. 
Grewiopsls congermmails Holllck, d. sp. 
Grewiopsls defectivus Holllck, n. sp. 
Grewiopsls fruitratorlus Holllck, n. sp. 
Grewiopsls grandiculus Holllck, d. sp. 
Apeibopals Heer: 

Apelbopels? discolor (Lesquereux) Lea 
qnereox. 

Malvaceae: 

Abutilon Gaertner: 

Abut lion eaklnl Holllck, n. sp. 

AbutlUm sp.? Holllck. 

Bombacaceae: 

Hampea Schlechtendabl: 

Hampea coudltlonalls Holllck, n. sp. 
Stercullaceae: 

Pterospermltes Heer: 

Pterospermltes alaskana Knowltoo. 
Pterospermltes alternans Heer. 
Pterospermltes aurlculaecordatus Holllck. 
n. Bp. 

Pterospermites conjunctivus Holllck, n.sp. 
Pterospermltes dentatus Heer (previous 
Identification not confirmed). 
Pterospermltes imparllls Holllck, n. sp. 
Pterospermltes magnirolla Knowlton. 
Pterospermltes spectabllls Heer. 

l’arietales: 

Dilleulaceae: 

Dlllenia Linnaeus: 

Dlllenia alaskana Hollick, n. sp. 
Dlllenltes Berry: 

Dlllenltes ceterus Holllck, n. sp. 
Dlllenltes elliptlcua Holllck. n. 6p. 
DilleDlteB elliptlcua ulmlfollus Holllck, n. 
var. 

Dlllenltes microdeutatus (Holllck) Berry. 
Sauruuja Wllldeuow: 

Haurauja alaskana Holllck, n. sp. 
Thymeleales: 

Elaeagnaceae: 

Lepargyraea Raflnesque: 

Lepnrgyraea weaver! Holllck. n. ap. 

Myrtales: 

Combretaceae: 

Term Inal la Linnaeus: 

Terminal la sp.? Holllck. 

Trapaceae: 

Trapa Linnaeus: 

Trapa borealis Heer. 

Umbellate: 

Arnllaceae: 

Hedera Linnaeus: 

Hedera auricula t« Iter. 

Hedera maccluril Heer. 

ArullA Linnaeus: 

Arnlla dellcatula Holllck. n. sp. 

Aralia? sp. Hollick. 

Aralia? s|>. Hollick. 


Spermatophyta—Con tinned. 

Angloepermae—Continued. 

Umbellate— Continued. 

Cornaceae: 

Comas Linnaeus: 

Cornus bOcbli Heer. 

Cornus byperborea neer? 

Oomus irregularis Holllck, n. sp. 

Cornus orblfera Heer. 

Nyssa Linnaeus: 

Nyssa arctics Heer. 

NyasJdium Heer: 

Nymldlum ekmanl Heer. 

Angiospermae (Dlcotyledonae—Oamopetalae) : 

Ericales: 

Ericaceae: 

Rhododendron Linnaeus: 

Rhododendron crassum Holllck, n. sp. 
Vacciniaceae: 

Vaccinlum Linnaeus: 

Vacclnlum alaaknnuin Knowlton. 
Vaccinlum frlesli Heer. 

Vacclnlum holllcki Knowlton. 

Vaccinlum sp. Heer. 

Kbeaate: 

Rbenaceae: 

Diospyroe Linnaeus: 

Dlospyros alaskana Scbimper. 

Dlospyros anceps Heer. 

Dlospyros brachypepsin Alex. BrauQ. 
DlospyroB stenoeepala Heer. 

Ebenoxylon Felix: 

Ebenoxylon boreale Platen. 

Styraeaceae: 

Mohrodendron Britton: 

Mohrodendron lnoplnum Hollick, n. sp. 

Oleales: 

Oleaceae: 

Fraxlnus Linnaeus: 

Fraxlnus herendeenensls Knowlton. 
Fraxlnus lnordinata Holllck, n. sp. 
Fraxlnus Johnstmpl Heer. 

Fraxlnus juglandlna Baportu. 

Fraxlnus Interalls Hollick, n. sp. 
Fraxlnus? pseudobllqua Hollick, n. sp. 
Fraxlnus yukonensis Holllck, n. sp. 

ItubSnles: 

Caprlfollaceae: 

Viburnum Linnaeus: 

Viburnum aequale Hollick, n. sp. 
Viburnum antiquum (Newberry) Hollick. 
Viburnum contortum Leequereux. 
Viburnum duriuaculum Holllck. n. sp. 
Viburnum evexum Holllck, n. sp. 
Viburnum newberryamim Ward. 
Viburnum nordenskltildl Heer. 

Viburnum obllquum Holllck. 

Viburnum schraldtianum Heer? 
Viburnum wbympcrl Heer* 

Viburnum sp ? fruit, Holllck. 

Spermatophyta of undetermined ordinal anil family relation¬ 
ship: 

Nordeoskioldia Heer: 

Nordensklbltlia borealis Heer. 

Autbollthea Brongnlart: 

Anthollthes castaneoldes Holllck, n. sp. 
1'nlaeanthus Newberry: 

Palneanthus prlndlcl Holllck, n. sp. 


d by Google 
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Si»erniatophyta of undetermined ordinal and family relation- 
ah ip-—Continued. 

PhyHites Brougniart: 

Phyllltes arctica Knowlton. 

rbyllitea eaunderal Knowlton. 

Dicotyledonous leaTea (gen. and sp.?) 

Hoi lick. 

Carpoilthes Schlotbelm: 

Carpolltlies auriformls Hoi lick, n. sp. 

Carpolithea elytruefo rails Holliek, u. sp. 

Oarpitea flchlmper: 

Carpit.es sp. Knowlton. 

Fruit or nut? Kay. 

BOTANIC RELATIONS 

The 388 floral elements listed in this paper include 
327 described as species, 13 regarded as varieties, 42 
that are merely identified generically, and 0 that 
consist of more or less unidentifiable remains. In 
connection with any numerical analysis of the flora, 
however, it is most convenient to enumerate and dis¬ 
cuss it as consisting of 388 species (the term a species ” 
being intended to signify element or entity), which 
may be grouped, taxonomically, as follows: 


Taxonomic group 

Species 

Genera 

Families 

Orders 

Percent 

Thallophyta ____ 

Pteridophyta™._ 

Gymnoepermao_ 

Monocot yledonfte_ 

Dicotyledonae__ _ 

Uncertain_ _ 

1 

10 

40 

15 

306 

10 

1 

11 

15 

10 

94 

8(?) 

I 

4 

4 

4? 

(?) 

1 

2 

3 

6 

21 

(T) 

0. 2 
4. 1 
10. 3 
3.9 
78. 9 
2. 6 

Total. 

388 

139 ± 

63 + 

33 + 

100. 0 


The single representative of the Thallophyta 
(Chondrites heerii Eichwald) possesses some ecologic 
significance, inasmuch as it is presumably indicative 
of aquatic conditions; but otherwise it is an unimpor¬ 
tant element in the flora and does not appear to re¬ 
quire further discussion. 

The group Pteridophyta, with 2 orders, is relatively 
well represented—the Filicales by 2 families (Poly- 
podinceae and Osmundaceae) that include not less 
than 10 genera and 12 or more species, and the Equi- 
setales by 2 species included in a single genus (Equi- 
setum arcticum Heer and E. gfobulosum Lesquereux). 
The Polypodiaceae is the largest family and includes 
the largest genus ( Pteris , with 4 species). The order 
Filicales also includes such diverse and, apparently, 
strangely associated genera as the existing Onoclea , 
Dryoptcris , Asplcntum , and Osnvund a; the more or 
less problematic Mesozoic Uammamxia and Anthro- 
pkyopsis; and Pecopteris and Neurop/eris y which are 
generally recognized as strictly Paleozoic genera. The 
last two, however, may be disregarded, as it may be 
assumed that they represent early errors of identifi¬ 
cation and that the forms so assigned are actually 
referable to certain of the previously mentioned genera 


and probably to certain of the species. The species 
that may be regarded as of special interest are Onoclea 
scnsibUis Linnaeus, by reason of its specific antiquity, 
being represented, apparently unchanged, in the flora 
of early Tertiary time and that of the present day; 
and Anthrophyopsis hamil tone n sis Holliek, n. sp., by 
reason of its apparent close relationship to species of 
the tropical genus Anthrophyum (— Antrophyuni) and 
its association with other fossil plants of tropical and 
subtropical facies—cycads, fan palms, etc. 

Equisetum arcticum is noteworthy by reason of its 
abundance and its extensive areal distribution, having 
been identified in at least seven collections from locali¬ 
ties scattered in such widely separated regions as the 
Matanuska coal field, Alaska Peninsula, and the 
Yukon Valley. 

The Uymnoepermae are abundantly represented, 
both numerically and relatively^ by about 40 species, 
included in 15 genera, 4 families, and 3 orders 
(Cycadales, Ginkgoales, and Coniferales). Of these 
the order Cycadales is in certain respects, of special 
interest. Remains of Tertiary cycads are rare: 22 
species have been previously recorded*—13 in the East¬ 
ern Hemisphere and 9, of which only 3 are North 
American, in the Western Hemisphere. Moreover, 
existing cycads represent a strictly tropical type of 
vegetation; hence the identification of representatives 
of two existing genera, neither of them heretofore 
recorded in the fossil state, and including three new 
species (Ceratozamia wrightii , Dioon mopinus, and 
D. praospinulosum), in the Tertiary flora of the boreal 
zone in Alaska, may be regarded as one of the items 
of special interest in the present connection. 

Of the Ginkgoales) represented in our existing flora 
by a single species (Ginkgo biloba Linnaeus), native 
only in eastern Asia, there are at least 2 species (G. 
adiantoides (Unger) Heer and G. renifornus con - 
fortius Holliek, n. var.) widely distributed in the 
Tertiary flora of Alaska. 

The Coniferales is the largest order of the Gymno- 
spermae. It includes 2 families—the Taxaceae, with a 
single genus and 2 species (Taxites olriki Heer and 7\ 
viicrophyllus Heer), and the Pinaceae, with about 30 
species included in 10 or more genera. The two genera 
most abundantly represented by species and by actual 
number of specimens are Sequoia, and Taxodiunu It 
should be noted, however, that remains which have 
been identified as belonging to one or the other of 
these genera are frequently difficult, if not impossible, 
to differentiate satisfactorily, as may be appreciated 
by comparing the numerous figures included under the 
two species Sequoia langsdorfii (Brongniart) Heer, in 
its varied forms, and Ta.vod/um dubium (Sternberg) 
Heer and its several recognized varieties. Taken to¬ 
gether, the numerous forms and varieties of these two 
species might perhaps be considered one of the most 
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characteristic and abundant features, not only of the 
Gymnospermae but also of the Tertiary flora as a 
whole. Remains of specimens referable to one or the 
other, or to both, of these species occur, probably, in a 
larger number of the collections than those of any 
other identified species. Those identified as Sequoia 
langedorfiiy for example, have been recorded from 
more than 15 localities, distributed in southeastern 
Alaska, the Matanuska coal field, Kenai Peninsula, 
Alaska Peninsula, and the upper Yukon region. In 
our existing flora the genus Sequoia is represented by 
two species only, both restricted in their distribution 
to California— S. gigantea Decaisne, the “bigtrees* 
of the Sierra, and S. sempervirens (Lambert) End- 
licher, the 41 redwoods ” of the coastal region. The 
genus Taxodium, in our existing flora, is limited in 
its range to the southern United States and Mexico, 
where it is represented by a singlo species— T. dis- 
tichuni (Linnaeus) L. C. Richard, commonly known 
as 44 bald cypress ”—or possibly by two that are closely 
allied or that may be regarded as merely differing 
varietally. 

Another tree that was evidently an important ele¬ 
ment in the Alaskan Tertiary flora is Glyptostrobus 
curopaeus (Brongniart) Unger, which is abundantly 
represented in collections from southeastern Alaska, 
the Yakutat Bay region, and the Matanuska coal field. 
In our existing flora the genus is represented by a 
single species— G. JieterophyUus Endlicher, native 
only in southeastern China—and it is closely allied, 
taxonomically, to Taxodiwtz. All three of these gen¬ 
era were formerly holarctic in distribution, whereas 
Sequoia and Taxodium are now extinct in Eurasia and 
are limited to relatively small areas in subtropical and 
temperate regions in North America; and Glyptostro¬ 
bus is now extinct in North America and exists only in 
a warm-temperate area of moderate extent in Asia. 

As a climatic index the presence of the three conif¬ 
erous genera above mentioned would naturally imply 
that warm-temperate conditions must have prevailed 
at the time when and in the region where they were 
growing. On the other hand, however, if certain 
other coniferous genera present in the flora (Pinns, 
Picea , Abie8 y etc.) are grouped together, a temperate- 
boreal facies would appear to be indicated. 

The Angiospermae, which include the Monocoty- 
ledonae, the Dicotyledonae, and a few remains of 
uncertain family and ordinal relationships, form over¬ 
whelmingly the largest group or phylum, being repre¬ 
sented by 331 species, or 85.4 percent of the entire 
flora. 

The Monocotyledonae are represented by 15 species, 
included in 10 genera, 7 families, and 6 orders. None 
of these would attract any special attention were it 
not for the presence of two species (Flabellaria floris- 


saati Lesquereux and F. alaskama Hollick, n. sp.) that 
are unmistakably referable to the fan palms of the 
Arecace&e. This family of plants, at the present time, 
is strictly tropical and subtropical in its distribution, 
and any fossil representatives of the family—as in 
connection with the Cycadacea©—must logically be 
I accepted as evidence that at least subtropical climatic 
conditions prevailed during the time that those plants 
were living elements in the flora. 

The Dicotyledonae represent the largest class as¬ 
semblage of species in the flora. They include 306 
specific elements, or 78.9 percent of the entire flora, 
of which the Choripetalae number 277 and the Gamo- 
petalae 29; and, in addition, there are 10 species refer¬ 
able to the Dicotyledonae whose group relationships 
have not been definitely determined. If the class is 
analyzed by utilizing the genera as climatic indices, 
the inferences that may be deduced appear to be more 
or less contradictory or inconclusive, although a broad 
statement to the general effect that the general facies 
indicates a north-temperate flora, with a considerable 
representation of subtropical and tropical elements, 
would probably be accepted by those who are informed 
on the subject. For example, the amentiferous genera 
(PopvJus, Salix, Afyrica, Juglans, BetvXa, Carpi nus , 
Corylus, Alnus, Fagrus , Cast ansa, Quercus, and TJlmus) 
included in the Salicales, Myricales, Juglandales, 
Fagales, and Urticales, representing about 126 species, 
or about 33.5 percent of the entire flora and 41 percent 
of the Dicotyledonae, are in the existing flora pre¬ 
vailingly characteristic of temperate and boreal re¬ 
gions. It may also be noted as significant that the 
genus PopxiLus is represented in the Tertiary flora of 
Alaska by 18 species, Salix by 16, Jvtghms by 16, 
Quercus by 17, Corylus by 10, and Betula , AJmsiXy and 
Ulwus by 8 each. The only other genera of the Dicoty¬ 
ledonae that exceed or equal any of these in number 
of species are Viburnitm y with 11, and Acer and Ptero- 
spermiteSy 8 each. Viburnum and Acer are charac¬ 
teristically north temperate in their distribution, and 
Pterospermitesy a fossil genus of uncertain systematic 
status, is the only one prolific in species that may be 
inferred to represent warmer climate. 

Other genera inferentially representing elements of 
a tropical and subtropical flora are: Piper , Engel- 
hardtiay Artocarpus (and Artocarpidiumf ), Ficus 
(and Protoficusf), Grevilleay Hakea y CoccolobiSy Mag¬ 
nolia, Cinnamonium , Persea , Malapoenna, Laurus , 
Pithecolobiuviy Acacia , Sophora y Canavalia , Dolichos , 
Tetrapt&riSy Semccarpus, Elaeodendron, Cupania , 
Paullinia, Sapmdus , Zizyphus, Cissue , Elaeocarpvs , 
Grewia (and Grewiopsisf ), Apeibopsisty Abutilouy 
ffampea, DiHcnia (and Dillcniteaf ), Scmrauja, and 
Terminalia. This represents an impressive array of 
evidence in favor of warm climatic conditions; and it 
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may also be noted that certain other genera, such as 
SmilaXy Nelumbo, Liqxddambar, Cassia, Arabia, Nyssa, 
Diospyros, and M okrodendron, although represented 
by many temperate-zone species in our existing flora, 
are equally well represented by species that are sub¬ 
tropical and tropical in their distribution. 

A salient fact, also, which may not be ignored in 
this connection is that the existing genera character¬ 
istic of temperate and boreal zone distribution ( Popu - 
lu8, Salix, Jvglarw, Corylus, etc.) are the genera in 
the Tertiary flora that are most prolific in species; 
whereas those that may be regarded as character¬ 
istically subtropical and tropical in their distribution 
{Ceratozamia, Dioon , Flabcllaria, Piper, Artoccerpu *. 
Ficus, Laurus, Paullinia, DUleria , Saurauja, TermJ - 
nalia, etc.) are but sparsely represented in specific ele¬ 
ments, the largest number (6) being included under 
Lauras , while most of the other genera in the same 
category ( GrevilUa, Coccolobis , Sophora, Cupania, 
Mokrodendron , etc.)—some 20 or more—are repre¬ 
sented each by only a single species. Obviously some 
explanation should be forthcoming to account for what 
appears to be such an incongruous association of floral 
elements. In the first place, however, we should real¬ 
ize that in the systematic arrangement of the flora it 
is treated as if it represented a single florule or floral 
assemblage, regardless of regional and zonal distribu¬ 
tion, or probable differences in stratigraphic position 
here and there. 

Analysis and comparison of lists of species from 
different localities do not assist to any appreciable ex¬ 
tent in explaining the meaning or significance of the 
apparently peculiar generic associations. A geo¬ 
graphic arrangement of the flora, however, does 
appear to result in a slight indication of regional dif¬ 
ferentiation. The collections from localities in the 
southern part of the Territory, for example, present a 
somewhat more tropical facies than those from locali¬ 
ties farther north. Thus it is only in collections from 
southeastern Alaska that typically tropical genera 
such as Antkropkyopsis , Ceratozanria, Dioon, and 
Flabellaria have been identified, associated with 
species of Piper, Lauras, Sapindus, Acacia, DUlcnia, 
DWenites , Mokrodendron , Saurauja, etc., and a small 
minority of genera that would be indicative of cooler 
climatic conditions, such as Popxdus, Juglans^ Alnus, 
and Ulrmis. On the other hand, if the collections 
from the Cook Inlet region, about 200 miles farther 
north, are analyzed in a similar manner, it will at once 
be apparent that the temperate-zone genera are in 
overwhelming majority and that the tropical and sub¬ 
tropical elements are so few as to be almost negligible. 
Similar minor regional differences may be noted in 
connection with collections from other localities, but 
whether these obvious floral differences are due to 
geographic distribution, or to relative stratigraphic 


position, cannot be satisfactorily determined until the 
stratigraphy of the plant-bearing beds has been more 
thoroughly coordinated and correlated. 

If the existing genera represented in the flora are 
analyzed from the viewpoint of modern phytogeog¬ 
raphy several interesting facts are revealed: 

(a) Twelve are exclusively New World in their dis¬ 
tribution, as follows: 

Ceratozamia, 6 specie*-.-Mexico. 

Dioon, 2 species-....-Mexico. 

2 species_California. 

T a sodium, 2 species-Southern North America 

and Mexico. 

Comp tonic, 1 specie*......_Canada, eastern United 

States to Florida. 

Hif'or.a, 10 species_Eastern North America 

and Mexico. 

CoooolObi$, about 26 specie*. _ Tropical aud subtropical 

region*. 

TctroptcrU , about 50 species.. Tropical regions. 

Cuponic, about SO specie*.... Tropical and subtropical 

regions. 

Hampca, 2 species- Mexico and Colombia. 

Istpargyrea, 41 3 species_Temperate aud boreal 

North America. 

Mokrodendron, 3 species-.__ Southeastern North 

America. 

(ft) Eleven are exclusively Old World genera, re¬ 
stricted in their distribution to eastern and southern 


Asia and Australia, as follows: 

JIautmannia (Diptcri *), 4 Southeastern Asia, 
species. 

Ginkgo, 1 species_Chinn and Japan. 

GlyptoBtrobus, 2 species-China. 

Engelhardtia , 0 species-Southern Asia. 

Artocarpus, about 40 species.. Southeastern Asia. 

Qrvvillco, about 150 specie*-Australia. 

Bakea, about 100 specie*-Australia. 


Cinnomomvnt, about 50 species. Eastern Asia aud Austra¬ 
lia. 

Rcmcoarpus, about 40 species.. Southern ArIo and Aus¬ 
tralia. 

Koclrcutcria, 2 species- China. 

Diltcnic, about 25 species_Eastern Asia and Austra¬ 

lia. 

( c) Eleven are common to both the New World and 
the Old but are, with three exceptions, exclusively east¬ 
ern Asiatic in their Old World distribution, as fol¬ 
lows: 

Onoclca, 1 species_Eastern North America and 

eastern Asia. 

Xclumbo, 2 species_Eastern and southern North 

America, northern South 
America, and Asia, mostly 
eastern. 

Magnolia, 20 species_Eastern North America and 

Asia, mostly eastern. 

Pcrtca , about 10 species--. Tropical and subtropical 

America and eastern 
Asia. 


*» Blacuffnut, the aemis moat doselj Billed, includes about 12 specie*— 
oue naMve In North America, the other* In eaatern Asia. 
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Sassafras, 2 species_Eastern North America and 

Chino. 

Benzoin, about 12 species-. Eastern North America ami 

eastern Asia. 

Bamamelis, 3 species_Eastern North America and 

eastern Asia. 

Liquidambar, 3 species-Eastern and southern 

North America. Central 
America, Island of For¬ 
mosa, and Asia Minor. 

Cela strut, about 25 species- North America, northern 

South America (?), east¬ 
ern Asia, snd Australia. 

8auraMjo, about 60 species. Tropical America and Asia. 

Nytta, about 6 species_Eastern and southern North 

America snd eastern Asia. 

Also, if those genera that are of more or less cos¬ 
mopolitan distribution are anaJyzed and considered 
in this connection, it may be noticed that America 
and eastern Asia are linked together in a large num¬ 
ber of the generic distributional regions, of which, as 
a few characteristic examples, the following may be 
cited: 


Dennstaedtia, 

about 

15 

Eastern 

North 

America, 

species. 



eastern 

Asia, 

and e!ee- 




where. 



Atplenium, 

about 

200 

North and South 

i America, 

species. 



eastern 

Asia, 

and else- 


where. 

Otmunda, about 6 species— Eastern North America, 

West Indies, eastern Asia, 
and elsewhere. 

SmUax, about 200 Bpecies— North and South America, 

ciistern Asia, awl else¬ 
where. 

Myrica , about 40 species_North America, eastern 

Asia, and elsewhere. 

Corylus, 7 species- Eastern North America. 

central and eastern Asia, 
and elsewhere. 

Fa gut, 4 species —_Eastern North America, 

Japan, and elsewhere. 

And a number of others are characteristically east¬ 
ern Asiatic, although occurring elsewhere, such as the 
following: 

PUtrocarya, about Japan. China, and southern Europe. 
4 species. 

Paliurut , 2 species. Japan, China, and southern Europe. 

Elaeocarput , about Eastern Asia, Australia, and 
60 species. Hawaii. 

Grewia, about 80 Eastern Asia, Australia, and South 
species. Africa. 

On the other hand, the cosmopolitan genera that 
include Europe in their distribution are largely con¬ 
fined to the Northern Hemisphere, and none are ex¬ 
clusively European. In this connection the following 
may be noted: 

Ptnut, about 70 Temperate and boreal Europe, 
species. Asia, and North America. 

Picea , 12 species_Europe, northern Asia, and North 

America. 

Abies, 20 species.— Europe, temperate and boreal 
Asia, and North America. 


Populut , about 18 Europe, temperate and boreal 
species. Asia, northern Africa, and North 

America. 

Carpinut, 12 species. Europe, central and eastern Asia, 
and North America. 

Belula, 36 species_Europe, northern Asia, and North 

America. 

Catlanea, 2 species. Europe and eastern North America. 
Ulmut, 16 species.. Europe, Asia, and North America. 
Platanus, 2 species. Europe and North America. 

Spiraea, about 40 Europe, temperate and boreal Asia, 
species. temperate and boreal North 

America. 

Crataegus, about 40 Europe, temperate and boreal Asia, 
species. temperate and boreal North 

America. 

Aetc\Uut K about 14 Europe, northern temperate Asia, 
species. and.North America. 

When the above-listed facts of existing generic dis¬ 
tribution are interpreted the logical conclusion that 
may be deduced appears to be that the Tertiary flora 
of Alaska, in its entirety, had its closest Old World 
relationships with that of eastern Asia and Austral¬ 
asia, as would naturally be expected. 

FOSSIL-PLANT LOCALITIES 

In the following pages are given lists of the Ter¬ 
tiary plants collected in Alaska, arranged geographi¬ 
cally by general regions. 

SOUTHEASTERN ALA8KA REGION 

210. Baranof Island: 

Ginkgo adiantoldes (Unger) Heer. 

Sagittaria sp. Lesquereux. 

Carex sp. (leaves) Lesquereux. 

3851. Kuiu Island: 

Aspleulum alaskanum Holltck, n. ap. 

Taxodium dubium (Sternberg) Heer. 

Tax odium tlnajorum Heer. 

Carplnua grandis Unger. 

Alnus nlnifolla (Goeppert) Hollick, a. comb. 

Ultima carpinoides Goeppert. 

7580. Kulu Island: 

Osmunda doroschkiana Goeppert. 

Cnstanea casta near folia (Unger) Knowlton. 

Planer a ungeri Kttlngshauaen. 

3052 Kupreanof Island, Hamilton Raj: 

Atithrophyopsls liumlltonensls Hollick, n. sp. 

Tax I tea olrlkl Heer. 

Juglana nlgella Heer. 

Juglana? pseudopunctota Hollick, n. sp. 

Ulmu8 aorblfolia Goeppert. 

Malapoenna carbooensts (Ward) Knowlton? 

Dillon l tes eUIpUcus ulmlfoltus Hollick, n. var. 

4389. Kupreanof Island, Hamilton Bay. highest of three hori¬ 
zons : 

Dlobn inoplnus Hollick. 

Dlo6n praesplnulosum Hollick. 

Sequoia langsdorfi! (Bmngniart) Heer. 

Glyptostrobus europaeus (Brongnlart) Unger. 

Piper coocovum Hollick. n. sp. 

Juglans longiaptculata Hollick, n. sp. 

Magnolia inglefleldt Heer? 

Lauras hamlltonenRis Hollick, n. sp. 

Sassafras alaskanum Hollick, n. sp. 

Malapoenna magnified (Saporta) Hollick, n. comb. 
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-1380. Kupreanof Island, Hamilton Bay, highest of three hori¬ 
zons—Continued. 

Saplndus ba si licus (Unger) Unger. 

Dlllenites elllpticns Hollick, n. 8p. 

Dlllenites elllplicus ulmifollus Hollick, n var. 
Dlllenites mlcrodentatus (Hollick) Berry. 
Dicotyledonous leaf (geu. and sp.?). 

1391. Kupreauof Island, Hamilton Bay, intermediate of three 
horizons: 

Taxodlum tlnajorum Heer. 

Sequoia langsdorfll (Brongnlart) Hoer. 

Glyptostrobus europneus (Brongnlart) Unger. . 
Populus speciosa Ward? 

Grewiopsis frustratorius Hollick, n. ap. 

Crewi opals defectIvua Hollick, n. ap. 

Pterospermites conjuncclvus Hollick, n. sp. 

4392. Kupreanof Island, Hamilton Bay, lowest of three 
horizons: 

Anthrophyopsls baralltonensla Hollick. n. sp. 

Diodn prarspinuloaum Hollick, n. sp. 

Sequoia brevjfolla Heer. 

Glyptostrobus etiropaeus (Brongniurt) Unger. 
Flabellarlo olaskana Hollick, n. sp. 

Juglans egregia Lesquereux. 

Juglans vallda Hollick, n. sp. 

Dryophvllum longlpet iota turn Knowlton. 

Molnpoenua magnifies (Sai»orta) Hollick, n. comb. 
Lauras fllrstenbergil Alex. Brnun. 

Rhamnus rosamaesslerl Unger. 

Dillenltes ceterus Hollick. u. sp. 

Dlllenites elliptlcus Hollick, n. sp. 

Fraxinus? pseudobliqua Hollick, n. sp. 

7474. Kupreanof Island: 

Onoctea senalbllis Linnaeus. 

Ceratozamfa wrlghtii Hollick. 

Tfixodium crassum Hollick, n. sp. 

Laaru8 callfomlca Lesquereux. 

Dillenla alaskana HolUck, n. sp. 

Dlllenites elliptlcus Hollick. n. sp. 

7505. Kupreanof Island: 

Pterls sitkensia Heer. 

Dlodn praesplnulosum Hollick. 

Taxodlum occidental Newberry. 

Sequoia langsdorfll (Brongnlart) Heer. 

Flnbellarla nlaskana Hollick. n. sp. 

Populus baLsamoides Gooppert. 

Populus glandullfera Heer. 

Onstanea castaneaefolla (Unger) Knowlton. 
Dryophyllum Btauleyanum Dawson. 

Magnolia inglefleldi Heer. 

Malapoenna niaguiflea (Saporta) Hollick, n. comb. 
Laurus call torn lea Lesquereux. 

Yltls olrlkl Heer. 

Saurauja alaskana Hollick, n. sp. 

4390. Admiralty Island. Root*naboo Inlet: 

Sequoia langsdorfll acuta Heer. 

Sequoia langsdorfll angustifolia Heer. 

Taxodlum dubinm longlfoflum Massnlongo. 

Taxodinm doblum (Sternberg) Heer. 

Populus amhlyrhyncha Ward. 

Populus flexuosa Hollick. n. sp. 

Juglans nigella Heer. 

Juglans strozzlana Gaudin? 

Quercus furuhjelmi Heer. 

Yltls at wood I Hollick. n. sp. 

Tilla grewloides Hollick, d. sp. 

TUIa malmgreni Heer. 


4380. Admiralty Island, Kootznahoo Iulet-<^Jntinued. 

Tllia notabllls Hollick, n. sp. 

Tilia ap.? 

Acacia aquiionia Hollick, n. sp. 

Mohrodendron lnoplnum Hollick, n. sp. 

Rhamnus pseudogoldianus Hollick, n. sp. 

Nyaaldlum ekmani Heer. 

7518. Za re in bo Island: 

Sequoia langsdorfll (Brongnlart) Heer. 

7500. Whitney Island: 

Chondrites heeri Elchwnld? 

Collection* by others than member* of United autos Oeologioel Surrey 
[List compiled from psleobotaok literature 1 

Alexander Archipelago. “ prope Sltku.” Furulijelm, flde Heer: 

Taxodlum distlchum miocenom Heer. 

Alexander Archipelago (8ltka?]. Nelson, E. W., flde Les* 
quereux: 

Carer, lenves. 

Sagittarla n. sp. 

Ginkgo adlantoides (Unger) Heer. 

Kulu l'*KuJu"J Island. Furuhjelm, flde Heer, Blcbwald: 
Pterls sltkensls Heer, flde Elchwald. 

Pecopteris sp. (=P. lignltum Giebel?), fide Heer. 
Glyptostrobus europaeus (Brongnlart) Unger, flde 
Heer. 

Corylus mncquarrll (Forbes) Heer, flde Eichwald. 
Kniu Island. Dali: 

Pterls. 

Sequoia langsdorfll. 

Glyptostrobus. 

Castonea. 

Cory I us macquarrll. 

Keku Island. Furuhjelm, title Heer: 

Sequoia langsdorfll (Brongnlart) Heer. 

Wlddrlngtonia sp. Heer. 

Corylus macquarrll (Forbes) Heer. 

“ Insel Hudsnol” Hudsunos, Kootznahoo. or Admiralty 
Island]. Doroscbin, tide Goeppert, 1801; Newberry, 1882 
(1883): 

Taxodium distlchum mlocennm Heer f —T. dublum 
(Sternberg) Hoer. flde Gooppert 1. 

Populus balsMmoidea Gooppert, flde Goeppcrt. 

Populus exlmla Goeppert. 

Juglans acuminata Alex. Braun. 

“Admiralty Inlet”, flde Newberry: 

Alnus alaskana Newberry. 

“Admiralty Inlet." Capt. W. A. Howurd, 3807, flde New¬ 
berry : 

Ficus? alaskana Newberry. 

Vills alaskana Cockerell [may=VUls rotuudlfolla 
Newberry (not V. rotuudlfolla Mlchaux)]. 

TAKtJTAT-00PPEH RIVER REOIOM 

3879. Yakutat Bay: 

Asplenlum alnskanutn Hollick, n. sp. 

Pteris pseudopennaefortnls Lesqoereux. 

Glyptostrobus europaeus (Brongniurt) Unger. 
Magnolia wormskloldi Heer. 

Celastrus cmnpurubilis Hollick, n. sp. 

Tetrapterls harpylarum Unger. 

Mam pen conditionalls Hollick, n. sp. 

Cnrpolithes elytraeformls Hollick, n. sp. 

“Danafiku”, Silver I*ke, Krause brothers, flde Felix: 
Pltyoxylon lnaequale Felix. 
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3702. Bering Lake: 

Cana valla eocenlco lurry. 

3705. Bering River: 

Daphnogene kanll liter. 

Bering River coal Held: 

Fruit or nut? Thomas [shales of Toku formation, 
fide Kay]. 

3842. Grade trail. Cabin coal opening: 

Piper coDcavum Holiick, n. sp. 

.1846. Creek flowing Into head of Canyon Creek: 

Pterls lnaequlluteralls HoUIck, n. s|>. 

Piper dlsputabilis HolUck, n. sp. 

Dryophyllum stanleya nuni Dawson. 

Cornua bflchll Heer. 

Cornus hyperborea Heer? 

Cornua Irregularis Hoi lick. n. 8l>. 

3847. Happy Hollow trail, Berg Lake; 

Asplenlum ulaskanuxn Holiick, u. sp. 

Popnlus balaamoides Goeppert. 

Juglans thermxlla Lesquereux. 

Planera aquatlclformls Holiick, n. sp. 

L'lmus pseudobruuoli Holiick. n. ap. 

Artooarpldlum aloskamiui HolUck, n. sp. 

Mobrodeudrou inoplnum Holiick, n sp. 

Magnolia oralis Lesquereux. 

Clunamomum cinnamooieum (Rossmaessler) HolUck. 
u. comb. 

Persea spatlosa Holiick, n. ap. 

Malopoenna raagntflea (Saportn) HolUck. n. comb. 
Rbamnua marginstas Lesqnereux. 

Rbamnus peeudogoldlauus Holiick, n. sp. 

Termlnalla sp.? 

Seroecarpus alaskana Holiick. n. sp. 

Cornus hyperborea Heer? 

Rhododendron transom Holiick, u. ap. 

Fraxinus lnteralis Holiick, n. sp. 

384a Glacier Creek: 

Rhaninus deebeni Weber. 

3021. Copper River Basin, Gakona Glacier: 

Ultnns dlptera Steenstrup. 

Taxi tea olrlkl Heer. 

MATAHUSKA-COOK IHLET BEOION 

8672. Chlckaloon River: 

Ficus men sell Holiick, n. sp. 

Acer inaequal* Heer? 

Frnxlnus Juglundlua 8aporta. 

6289. T. K. O'Brien coal claim. 14 miles above mouth of 
Chlckfiloon River: 

Taxlteg olrlkl Heer. 

Piper septentrional Is Holiick, n. ap. 

8904. Moose Creek: 

Magnolia lnglefleldl Heer. 

5892. Matannskn River near Mouse Creek: 

Kqutsetum a ret leu ra Heer. 

Glyptostrobus europaeus (Brongniart) Unger. 

Anindo pseudog«*eppertl Berry? 

Populus balsamoides Goeppert. 

Myrlcn (Comptonla) v|ti(l»h<>nen*ls (Ettlngshnusen 1 
Heer. 

Juglans croasll Knowlton. 

Juglans juglandiformfe (Sternberg) Glcliel. 
Pterocnrya septentrlonalla Holiick. n. sp. 

Quercns alaskana Trelease? 

Quercas artocorpltes Ettlngshsusen. 

Quercus conjunctiva HolUck, n. sp. 

Quercns Juglandlna Heer? 


1 5892. Matanuska River near Moo^e Creek—Coal limed. 

Quercus incrianl liter. 

Prunus scottU Heer. 

Cassia phaseolites Unger? 

Ilex? reticulata Heer. 

Rbatnnus gaudinl Heer. 

Viburnum sp?, fruit. 

Pterospermltes auriculaecordatus Holiick, n. sp. 
rterospermites lmparllls HoUIck, n. sp. 
Mohrudendron inoplnum Holiick, n. sp. 

Fraxinus luordinuta Holiick, n. sp. 

Fraxinus Juglandlna .Sa porta. 

Fraxious lateralis HoUIck, n. sp. 

Fraxinus yokonensls Holiick, n. sp. 

Anthollthes castauaeoldcs Holiick, n. sp. 

5001. Mntanuska River, west from Moose Creek: 

Juglans crossli Knowlton. 

Juglans juglandiformls (Sternberg) Gicbcl. 

Quercus conjunctive HolUck, n. sp. 

Quercus juglandina Heer? 

Dryophyllum aqullonium Holiick, n. sp. 

Magnolia lnglefleldl Heer. 

Lanrus salicifonnls Knowlton and Cockerell. 

Rosa cetera HolUck, n. sp. 

Cassia glennl Berry? 

Pterospermltes aurtculaecordatus HoUIck, n. sp. 
Fraxinus Johnstrupl liter. 

3955. Kings River: 

Ptcrospermites spectabilis Heer. 

Viburnum contortum Lesquoreux. 

5895. Klugs River: 

Onoclea senslbllis Linnaeus. 

Taxodlum occidentale Newberry. 

Piper septentrionalis HoUIck, n. sp. 

Hum pea condltlonalis HoUIck, n. ap. 

Protoflcua Inaequalls Newberry? 

5806. Little Kings Creek, near Kings River: 

Flabellaria fiorissantl Lesquereux. 

5898. South of poad on mountain betweeu Kluge River nml 
Youngs Creek: 

Kquisetum areticum Heer. 

Glyptostrobus europaeus (Brongnlart) Unger. 
Pil»er con vert abills HolUck, n. sp. 

Nyssldlum ekmanl Heer. 

MW. Red Mountain. 4 miles north of Youngs Creek; 

Popnlus gnudiu! Fischer-Ooster. 

5807. Kska Creek: 

Sequo a langsdorfli (Brongniart) liter. 

Tnxotllum dtibium (Sternberg) Heer. 

Taxites olrlkl Heer. 

Arundo pseudogoepi»ertl Berry? 

Piper chaplnl HolUck, n. sp. 

Populus ARtblyrhynchx Ward. 

INrpulus arctics Heer. 

Populus gmidlnl Fiwher-Ooater. 

Populus tailor Alex. Braun. 

Populus mutabllis Heer. 

Populus rlcbnrdsoni Heer. 

Hiikeu olnsknnn Holiick, n. sp. 

Juelans nlgclln Heer. 

Juglans? (»eudoiiunctutn Holiick, n. sp. 

Caxtanea castaiiencfolla (Unger) Knowlton. 

Quercus grOnlandica Heer. 

Ultnns longlfolia Unger. 

Coccolobls chaplnl HolUck, n. sp. 

Lourus ocotnelolia Ettlngshauseo. 

Dolicb.M convpxus Holiick, n. sp. 
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5897. Eska Creek—Continued. 

Sapindus affinis Newberry? 

Sapindus angustifollus Leaqucreux? (not Blume). 
Acer arctlcum Heer. * 

Acer Inaequale Heer? 

Paliurus ceterus Hollick, n. sp. 

Clssiia cissoldea (Saporta) Hollick. n. comb. 
Clssua ptcrospermoides Hollick, n. sp. 

Grewlopsia alaakann Hollick, n. sp. 

Viburnum obliqnum Hollick. n. sp. 

Viburnum newberryanum Ward. 

5000. Sheep Valley (Arkoae aeries): 

Populus saddacbl Heer? 

Quercus platania Heer. 

5800. Northeast of U. 8. L. M. 1 : 

Quercus grbnlandtca Heer. 

Quercus plat aula Heer 
Paliurus ceterus Hollick. n. sp. 

3518. Port Graham (Coal Bay) : 

Quercus oregoniann Knowlton. 

4129. Kacbemak Bay, Troublesome Gulch: 

Sequoia langsdorfll (Brongnlart) Heer. 

8equola langsdorfll acuta Heer. 

Taxodlum dublum normals MaRsaloogo. 

Taxodlum tluajorum Heer. 

Sallx raeana Heer. 

Salix tenera Alex. Braun. 

Sallx grandlfolta Weber. 

Jugiana salid folia Goeppert. 

Engelhardtla ettlngshauseni Berry. 

Corylus adumbrata Hollick. n. Bp. 

Betula prlsca Ettlngshausen. 

Betula sp.?, pistillate ament. 

Betula sp.?, aments. 

Fagns alnitlfolia Hollick, n. sp. 

Quercus steenstruplano Heer. 

Tjlmua sorblfolia Goeppert. 

Grevlllen alnskana Hollick. n. sp. 

Magnolia Inglefleldl Heer. 

Laurus sallciformls Knowlton and Cockerell. 

4131. Kachemak Bay, Frit* Creek: 

Taxodlum tlnajorura Heer. 

Sallx abbrevlatn Goeppert. 

Jugiana? pseudr.punctatR Hollick. n. ep. 

Corylus adumbrnta Hollick. n. sp. 

Alnus coryllna Knowlton and Cockerell. 

Alnus sp.?, pistillate aments. 

Ulmufl aorM folia Goeppert. 

Benzoin antiquum Heer. 

Spiraea weaverl Hollick. n. sp. 

Rlinmnus brcvifoliua Alex. Braun. 

Lcpargyraea weaver! Hollick. n. sp. 

Dioapyros auce|)s Heer. 

5820. Kachemak Bay, Bluff Point: 

Sallx olaskann Hollick. n. sp 
Betula sp.?. pistillate ament. 

Pruitus hartuugl aoqunlls Hollick. n. vur. 

Primus Olympic® Ettingshausen. 

Roan conflrmata Hollick. n. *p. 

5821. Kachemak Bay, Bluff Point: 

Salix angusta Alex. Braun. 

Sallx varluns Goeppert. 

Corylus amerlcnna foosills Newberry. 

Corylus kenalana Hollick. n. sp. 

Corylus sp.?, aments. 

Betula confusa lata Hollick. n. var. 

Betula prlsca Ettlngshausen. 


5821. Kachemak Bay, Bluff Point—Continued. 

Betula sp.?, aments. 

Alnus coryllna Knowlton and Cockerel). 

Ulmus borealis Heer. 

Orevillea alaakana Hollick, n. sp. 

Laurus salldformis Knowlton and Cockerell. 
Rhanmus gaudini Heer. 

Elaeocarpus alaskensis Hollick, ii. sp. 

Fraxlnus Juglandina Saporta. 

5822. Kachemak Bay, east of Bradley Creek: 

Laurus prlnceps Heer. 

Laurus sallciformls Knowlton and Cockerel!. 

6061. Southwest of Point Naekowbak: 

Fagua antipofll Abicb. 

4130. Cook Inlet, west shore, south of Old Tyonck: 

Taxodlum tlnajorum Heer. 

Corylus adumbrata Hollick, n. sp. 

Carpluus grandls Unger, 

Alnus alaskann Newberry. 

Quercus olafsenl Heer. 

Quercus dallll Lesquereux. 

Fagus deucallonls Unger. 

3505. Chlultna Bay: 

Ginkgo reniformls conformis Hollick, n. var. 
Taxodium tlnajorum Heer. 

«X)63. Yentna River, Cache Creek: 

Quercus pseudocastuneu Goeppert. 

Acer sp.?, fruit. 

Collection* by other* than member* of the United 8t*te* Geoloflcal Survey 
(List compiled from pnleobounic literature 1 
Port Graham. Furuhjelm, fide Heer: 

Taxi tea olrlki Heer. 

Taxitcs microphyllus Heer. 

Plnus sp. Heer. 

Pinus sp. Heer. 

Sequoia lang8dorfli (Brougulari) Heer. 

Taxodlum sp. Heer. 

Taxodlum distiebum mlocenum Heer [=T. dubinni 
(Sternberg) Hoer]. 

Taxodlum tlnajorum Heer. 

Pliragmltes alaakana Heer. 

Phragmltes Bp. Heer. 

Poacltes tenue-strUtus Heer. 

Poacites ap. Heer. 

Carex servata Heer. 

Populus balsamoldes Goeppert. 

Populus glaixluiifera Heer. 

Populus latlor Alex. Braun. 

Populus leueophyila Unger. 

Populus znddachl Heer? 

Sallx lavateri Heer. 

Snllx nmcropbylla Heer. 

Sallx vnrlans Goeppert. 

Sallx sp. Heer. 

Myrlca bnnksiaefolln Unger. 

Juglnns acumlnnU Alex. Braun. 

Juglans nlgella Heer. 

Juglans picroldes Heer. 

Jugiana wood 1 Him Heer. 

Carplnus grandis Unger. 

Corylus macquarrli (Forbes) Heer. 

Corylus macquarrli macrophylla Heer. 

Betula grandlfolia Ettlngshausen. 

Betula prison Ettlngshausen. 

Betula sp. Heer. 
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Port Graham—Continued. 

Alnua nostratum Uoger [may^A. kefersteinil var. 
Heer]. 

Fagua antfpofil Able!). 

Fagus castaneaefolia Uuger [=Castanea <-astaneac- 
folla (Unger) Knowlton]. 

Fagos ferooiae Uoger. 

Fagus lanclfolia Heer [=F. antlpofll Ablch]. 

Fagus sp. Heer. 

Quercus alaskana Tre lease? 

Quercua chamiasonl Heer. 

Quercus funibjclml Heer. 

Quercus pandurata Heer [=Q. alaskana Trelease?! 
Quercus pseudocastanea Goepperi. 

Ulmus plurinervJa Unger. 

Planera ungeri Kttingshousen. 

Llquldambar cuiopoeum Alex. Braun. 

Spiraea aodersonl Heer. 

Spiraea sp. Heer. 

Hex insignia Heer. 

Celaatrus borealis Heer. 

Celaatrua sp.? Heer. 

Acer grahameofllH Knowlton and Cockerell (**A. ma- 
cropterum Heer (not A. macropterum Vlsiaui)]. 
VitLa heeriana Knowlton and Cockerell? [=V. crenatn 
Heer}. 

Tilia alaskana Heer. 

Traps DalL 
Trapa borealis Heer. 

Hedera aurlculata Heer. 

Vaccinlom friesii Heer. 

Vacdolum sp. Heer. 

Dioepyros alaskana Scblmper f=D. laneJfulia Les 
quereox]. 

Dloepyros stenoecpala Heer. 

Kneliemak Bay, Kenal Peninsula. Furubjelzn, fide Heer and 
Elchwald: 

Chondrites sp. Heer. 

Chondrites heeri Elchwald? 

Nlnllchik River, oast shore of Cook Inlet. Furuhjelm: 
Sequoia langsdorfii (Brongniart) Heer. 

Taxodlum dublum (Sternberg) Heer. 

Taxodium sp. Heer. 

Sparganium sp. Heer. 

Myrlca (Comptonia) vlndoboncniiU (Ettlngshauscn) 
Heer. 

Myrlca sp. Heer. 

Sulix macrophylla Heer [not S. macrophylla Reusa]. 
Ssllx varlana Goeppert. 

Cory Ins macquarril (Forbes) Heer. 

Betula macrophylla Goeppert luot B. macrophylla Et 
fingsbausen (=B. dublosa Holllck, n. name)]. 
Betula prlsca Ettlngshansen. 

Tilia sp. Heer. 

Trapa borealis Heer. 

Vaeclnlum ep. Heer. 

Diospyros lanctfolia I-esquereux [not D. land folia 
Alex. Braun, may=D. alaskana Scblmper]. 

Near village of Nlnllchik, west shore of KeoaJ Peninsula, east 
shore of Cook Inlet. Doroechln, fide Goeppert: 

Taxodium dubium (Sternberg) Heer. 
raullnta laevis (Goeppert) Goeppert. 

Salix pllosuln Goeppert. 

Salix wirameriana Goeppert. 

Salix Integra Goeppert? 

Alnus subglutinosa Naitliorst f — A. kefersteinil (Goop 
pert) UngerJ. 


Nlnllchik village, west shore of Kenal Peninsula. Furuhjelm, 
fide Elchwald: 

Taxodium ttnajorum Heer var. 

Taxodium dlstiebum mlocenuui Heer [=T. dublum 
(Sternberg) Heer]. 

Glyptostrobus europaeus (Brongnlart) Unger. 
Sagittarla pulchella Heer. 

Corylua macquarril (Forbes) Heer. 

Betula dubloaa Holllck, u. name. 

Alnus kefersteinil Goeppert 
Alous kefersteinil var. Heer. 

Viburnum nordenakldldl Heer. 

Tsehugatsk (=Kenal) Peninsula, no locality. Grewingk. 1850: 
Taxodium sp. Grewingk. 

Alnus sp. Grewingk. 

West shore of Cook Inlet. Doroschin, 1847-62. fide Goeppert, 
1801: 

rioltea sp. Goeppert. 

Sequoia langsdorfii (Brongniart) Heer. 

Taxodium dublum (Sternberg) Heer. 

Cook Inlet, no locality. Newberry: 

Sequoia splnoaa Newberry. 

Juglans oigella Heer. 

Alnus grandiflora Newberry. 

Quercus grtmUndica Heer. 

Flcua? alaskana Newberry. 

Ficus membranacea Newberry [=F. dalll Cockerell). 
Prunus varlablliti Newberry. 

Cook Inlet. Dali, fide Lesquereux: 

08munda torelli Heer [=0. doroschkiuna Goeppert]. 
Salix raeana Heer. 

Quercus dallift Lesquereux. 

Vaccinlum reti:ulatum Alex. Braun [=V. holllckl 
Knowlton). 

Diospyros anceps Heer. 

Cook Inlet, no locality. Capt. W. A. Howard, 1867, fide New- 
berry: 

Sequoia spinoaa Newberry. 

Alnus grandiflora Newberry. 

Ficua? alaskana Newberry. 

Ficus dalll Cockerell [=F. membranacea Newberry). 
Prunus variabills Newberry. 

Juglans nlgella Heer. 

Cook Inlet, no locality. Dali, 1880, fide Lesquereux: 

Quercus dallii Lesquereux. 

Cornua orbLfera Heer. 

Vaccinlum holllcbi Knowlton [=V. rcliculutum Alex. 
Braun). 

Kochemak Bay. Dali, fide Lesquereux: 

Carplnus grandls Unger. 

Fagus deucalionis Unger. 

Ulmus sorblfolia Goeppert. 

Alnus coryllna Knowlton and Cockerell. 

ALASKA PENINSULA REGION 

3620. Cape Douglas: 

Osmunds dublosa Hollick, n. sp. 

Ulmus braunll Heer. 

3627. Cape Douglas: 

Dennstnedtiii blomstrandl (Heer) Hollick. n. comb. 
3647. Cape Douglas: 

Equisetum arcticum Heer. 

Sequoia lang6ilorfii (Brongniart) Heer. 

Crataegus alaskensis Hollick, n. sp. 

5939. Cape Douglas: 

Sequoia langsdorfii (Brongniart) Heer. 

Myrica banksiaefolia curta Holllck. n. var. 
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5939. Cape Douglas—Continued. 

Myrica speciosa Unger. 

Myrica (Dryandroldes) lignitum (Unger) Saport;i. 
3517. Kukak Bay: 

Populus coDgerndunlis Holllck. n. sp. 

Cory 1 us evlrtens Holllck. u. sp. 

Corylus sp.?, staminate nmonts. 

Cupanlo coaiparabllls Holllck. n. sp. 

Ilex Insignia Heer. 

P-21. King Salmon Lake: 

Dryopteris meyerl (Heer) Holllck, n. comb. 
Glyptostrobus europaeus iBrongulart) Unger. 
Carpollthes auriformis Holllck, n. sp. 

P-23. Mouutaln 1 mile southwest of forks of Pumlccstone 
Creek: 

Dryopteris meyerl (Heer) Holllck. n. comb. 

Popnlus a ret lea Heer. 

Ulmus braunil Heer. 

Prunus varlabllia Newberry. 

Zlsypbus byperboreus Heer. 

Acer dlsputabllis Holllck. n. sp. 

P-24. Mountain V4 mile east from head of north branch of 
Russel Creek: 

Dryopteris meveri (Heer) Holllck, n. comb. 

Popnlus flexuosa Holllck, n. sp. 

Myrica banksiaefolla curta Holllck, n. var. 

Myrlca (Dryamlroide?*) lignitum (Unger) Saporta. 
Myrica speciosa Unger. 

Clnnamomiim flcoldes Holllck, n. sp. 

Apelbopsis? discolor (Lesquereux) Lesquereux. 

Aralla sp.? 

P-25. Jaw Mountain: 

Hydrangea alasknna Holllck. 

ZIryphus byperboreus Heer. 

Pnlturus colombl Heer. 

3519. Chigntk Bay, 200 yards south of native village: 
Populns arctlca Heer. 

Alnus keferstelnii (Goeppert) Unger. 

Ficus stantonl Holllck, n. sp. 

Grewiopsis alaskana Holllck, n. sp. 

Grewiopsls eongermlnalls Holllck. n. sp. 
Pterospermltes auriculaecordatus Hollick. n. sp. 
Pterosperniltes conjunctivus Holllck, n. sp. 
Pterospermltes speetabllls Heer. 

Viburnum erexurn Holllck. n. sp. 

Dicotyledonous leaf (gen. and sp.7), 

8522. Cblgnlk Bay (Anchorage Bay) : 

Cnrpiuus grandls Unger. 

Piper con vert obi lit* Holllck. n. sp. 

Piper septentrlonnlls Holllck, n. sp. 

3523. Cblgnlk Bay (Anchorage Bay) : 

Equlsotnoi arctlcum Heer. 

Sequoia dlstlcha Heer. 

Populns richardsoni Heer. 

HlcoriA atitlquora (Newberry) Knowltoii. 

Juglans plcroides Heer. 

Pterospermltes conjunctive Holllck. n. sp. 
Pterospermltes Impnrllls Holllck, n. sp. 

Froxlnus lnordinntu Hollick. n. sp. 

Fraxinus juglnndlnn Snporta. 

Fraxinus? pseudobliqua Hollick, n. sp. 

3524. Cblgnlk Bay (Anchorage Bay): 

Sequoia langsdorfli angustlfolln Heer ( = S. langsdorfll 
(Brongnlart) HeerJ. 

Taxodlum ernssuvn Hollick. n. sp. 

Populns richardsoni Heer. 

Viburnum nordenskioldl Heer. 


5177. Portage (Balboa) Bay: 

Pallunis colombl Heer. 

5178. Portage (Balboa) Bay: 

Pterls oeniugenals Unger? 

Jugluns egregla Lesquereux. 

Quercus artocarpltes Ettlngshausen. 

Acer arctlcum Heer. 

XonJensklfildia borealis Heer. 

Populus arctlca Heer. 

5179. Portage (Balboa) Bay: 

Arulla sp.? 

539. Herendeeu Bay: 

Ginkgo adiantoides (Unger) Heer. 

Poacltes ten ue-st rial ua Heer. 

Cnrex servata Heer. 

Salix mlnuta Knowlton. 

Juglans townnendl Knowlton. 

Rhus frlglda Knowlton. 

Zlzyphus townsendi Knowlton. 

Fraxinus herendeeneusis Knowlton. 

Phyllltes arctlca Knowlton. 

5180. Herendeen Bay, east of Portage Valley: 

Osmunda doroscbklana Goeppert. 

Hnusmannia atwoodi Holllck, n. ap. 

Populus arctlca Heer. 

Comptonla cuspidala Lesquereux. 

5181. Herendeen Bay. oil trail to, east of Divide: 

Acer arctlcum Heer. 

5182. Herendeen Buy. west side, opposite Marble Point; 

Salix grandifolla Weber. 

Salix lavateri Alex. Braun. 

Salix llbbeyl Lesquereux? 

Salix raeana Heer. 

Salix tenorn Alex. Braun. 

Salix sp.?, pistillate ament. 

Populus zaddachi Heer? 

5902. Herendeen Bay: 

Populus zaddachi Heer? 

51S3. Herendeen Bay. west side, north of location 19: 
Arundo pseudogoeppertl Berry. 

Piper convertabllla Holllck. n. sp. 

Hedera maccluril Heer. 

5188. Between Herendeen Buy and Port Moller, shore oast of 
Point Divide: 

Sequoia lungsdorflj (Brongnlart) Heer. 

Corylus anierk-ann fossllis Newberry. 

Betula brongniartii Ettiugshousen. 

Aralla delicatula Hollick, n. sp. 

Viburnum aequale Hollick, n. sp. 

Viburnum duriusculum Holllck, d. sp. 

Abutilon eoklnl Holllck. n. sp. 

5298. Cblgnlk River opposlle Nun Point: 

Sequoiu langwlorfll (Brongnlart) Heer. 

Glyprostrolms europaeus (Brongnlart) Unger. 

Populus aTctlcn Heer. 

Populus arctlca var. b Heer. 

Populus amblyrhyncha Ward. 

Populus obscura Hollick, n. up. 

Betula populoldes Hollick, n. sp. 

Mu ecl In lock la chlgnikensla Holllck, n. sp. 

Zlzyphus melgsll (Lenquercux) Berry? rind 
S.himper]. 

Abutilou sp.? 

Grewia zizypholdes Hollick, vt. sp. 

Grewlopsls grand I cuius Hollick, n. sp, 

DU tenia alaskana Holllck, n. sp. 
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Collcotios* by others than member* of the United St* tee Ooolorlool 

Surrey 

[List compiled from paleoliomnlc liter*jure 1 

“ Kadjak M (Kodiak) Island. Grewlngk, 1830: 

Abies sp. Grewlngk < =“ Pinus arten ”). 

Kukak Bay. De Alton Saunders, 1890 (Hairiman Alaska 
Expl. Exped.). Ode Lesquereux: 

Equlsetum globulo^ura Lesquereux. 

Pinus? (scales) Knowlton. 

Pinus? (leaves) Knowlton. 

Plcea harrlmanl Knowlton. 

Plcen (branches) Knowlton. 

Plcea (seed) Knowlton. 

Sequoia heerll Lesquereux. 

Sequoia (cone) Knowlton. 

Taxodlum distichum mlocenum Heer [**T. dublum 
(Sternberg) Heer]. 

Taxodlum tlnajorum Heer. 

Juglnns acuminata Alex. Braun. 

Hicoria magnifleu Knowlton. 

Betula (branch) Knowlton. 

Corylus macquarrli (Forbes) Heer. 

Corylus? pulachci Knowlton. 

Corylua harrlmanl Knowlton. 

Alnus coryllfolla Lesquereux J = A. coryllna Knowlfor 
and Cockerell]. 

Alnus sp. Knowlton. 

Ulmus braunll Heer. 

Acer triloba turn var. Knowlton. 

Aesculus arctlca Knowlton. 

Pterospermltes alnsknna Knowlton. 

Pterospermites magnlfolia Knowlton. 

Vacclnluni alaskainum Knowlton. 

Phy Hites saundersi Knowlton. 

Chlgnik Bay. Dali. 1880, fide Lesqucreux: 

Compton la praemlssn Lesquereux. 

Juglans woodlana Heer. 

Betula alaskana Lesquereux. 

Magnolia nordensklbldl Heer. 

Populus rlchardsoni Heer. 

Ainas coryllfolla Lesquereux [=A. coryllna Knowl¬ 
ton and Cockerell J. 

Lower Chlgnik Lake, valley to right of South Mountain. 
Waldo F. Schmidt, 1911: 

Piper septentrlonalls Hollick, o. sp. 
r coin I (TJkolnl) (Povlof?) Bny. Doroscbln, fide Goeppert, 
1861: 

Carplnus sp. Goeppert. 

Herendcen Bny. C. H. Townsend, 1802, fide Knowlton: 
Sequoia langsdorfli (Brongnlart) Heer. 

Taxodlum dlstichum mlocenum Heer (=T. dublam 
(Sternberg) HeerJ. 

Olyptoetrobus europaeus (Brongniart) Heer. 

Ginkgo adlantoldes (Unger) Heer. 

Poacltes tenue-strlatua Heer. 

Carex aervatu Heer. 

Sullx mlnuta Knowlton. 

Juglans townaendl Knowlton. 

Corylus macquarrli (Forbes) Heer. 

Rhus frigida Knowlton. 

Acer trflobatum productum (Alex. Braun) Heer. 
Pallurus colombl Heer. 

Zlityphufl townaendl Knowlton. 

Fraxinus berendeenensis Knowlton. 

PhyHites arctlca Knowlton. 


Unga Island. Doroechin, 1847-5*2. fide Grewlngk. 1830, Goep¬ 
pert, 1861, and Heer, J809: Dull, 1880, fide Lesquereur, 3883: 
Neuropteris acatlfolla, fide Grewlngk [=N. arutlfolia 
Brongnlart? and Osmunda doroschklana Goeppert?]. 
Osmuoda doroschklana Goeppert. 

Osmuuda dublosa Hollick, n. sp.? 

Equlseium globulosum Lesquereux. Dali, fide Les¬ 
quereux (locality Questioned). 

Flnltes pannonicus (Unger) Goeppert. Doroschin, fide 
Goeppert and Heer. 

Sequo.a langsdorfli (Brongulart) Heer. Doroschin, 
fide Goeppert. 

Tliuitcs (Chamaecyparla) nlaskensis Lesquereux. 

Doll, fide Lesquereux. 

Coniferous wood, Grewlngk. 

Comptonln cuspldata lesquereux. 

“ Impressions suggestive of Grauiineae ”, Grewlngk. 
Elaeodendron helvetlcum Heer. Dali, fide Lesquereux 
Nyssa arctlca Heer, fide Lesquereux. 

Fossil stumps, trunks, and brunches of trees, Gre- 
wingk (Tertiary?). 

Aluska Peninsula, 44 Nabe tier Katmaschen.” Doroscbln, fldo 
Goeppert: 

Taxodium dublum (Sternberg) Heer. 

Unslaskn Island. Grewlngk, 1860: 

Taxodlum sp. Grewlngk. 

Atka (Atchka or Atha) Island: Andreanof Island; Korovin 
Bay. Doroschin, 1847-52, fide Goeppert: 

Plnitea sp. Goeppert 

LOWER 7UXOH-VORTON SOUND REGION 

Ulukak (=Ulukuk, a branch of Unalakllk) River, east shore 
of Norton Sound. W. H. Dali, 1892: 

Platanus leaves, DaU. 

Topantca Creek, Norton Sound region. W. H. Dali, 3892, fide 
Dali: 

Platanus nobills Newberry. 

NORTHWESTERN ALASKA REGION 

Kobuk River, below mouth of Reed River. W. C. Mendenhall, 
1901, fide Knowlton, 1902; Hollick, 3912: 

Ginkgo sp. [=G. adlantoldes (Unger) Heer], 

XANANA REGION 

6507. Upper Nenana River, northwest of Wells Creek: 

Viburnum schmidtianoiu Heer? 

7007. Divide between Folger Creek and Nowl River: 
Dryopterls meyerl (Heer) Hollick, n. comb. 

Ginkgo adlantoldes (Unger) Heer. 

Populus arctlca Heer. 

Populus gp.7 

Alnus alnlfolln (Goeppert) Hollick, n. comb. 

7261. California Creek: 

Taxodlum occidental Newberry. 

Viburnum nordensklfildl Heer. 

7263. Conglomerate beds near center of sec. 10, T. 9 8., It. 0 W.: 

Populus xnddncbl Heer? 

7264. 8ec. 10. T. 9 9., R. 6 W. • 

Populus zaddacbl Heer? 

Hedera macclurll Heer. 

7206. Lignite Creek: 

Populus oinblyrhyncha Ward. 

Carpiultes trunentus Hollick. n. sp. 

Ficus overbeckl Hollick. n. sp. 

VRIb heeriana Knowlton and Cockerell. 
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7476. Fairbanks: 

TaxoJlum dublum norma le Massalongo. 

Tail tea olriki Heer. 

Sallz augusta Alex. Brann. 

Artocurpldlum alaakanum Holllck, d. ap. 

7022. Coal Creek: 

Phragmltes alaskana Heer? 

Juglana acuminata Alex. Braun. 

Quercus etymodrya Unger. 

Quercus peeudocaatanea Goeppcrt. 

Crataegus cappali Holllck, n. sp. 

CelastruB borealis Heer. 

Fraxlnus yukonensis Hollick, n. ap. 

7034. Coni Creek, near Jinx coal bed: 

Populua balsamoides Goeppert. 

Juglans pi oroides Heer. 

Ilex Insignia Heer. 

UPPER YUKON REGION 

2066. American Creek: 

Equlsetum arctlcum Heer. 

3227. Bryant Creek: 

Viburnum antiquum (Newberry) Holllck. 

3229. Bryaut Creek: 

Sequoia langsdorfii (Brongniart) Heer. 

Sequoia brevifolla Heer. 

Populus hookerl Heer. 

Populua latlor Alex. Braun. 

Quercus stcenatruplana Heer. 

Palaeanthus prlndlel Holllck, n. sp. 

Semecarpus prlndlel Holllck, n. sp. 

Equlsetum arctlcum Heer. 

3231. Mission Creek: 

Viburnum why rn peri Heer. 

4711. Seventymlle Hirer, y% mile below Mogul Creek: 
Populus arettea Heer. 
ropulus zaddachl Heer. 

Ilamamells clarua Hollick, n. sp. 

Grewlopsls congermlnalls Holllck, n. sp. 
Pteroeperniltes alteruans Heer. 

Ptcroepermltes spectabllls Heer. 

Viburnum whyruperl Heer. 

Fraxlnus yukonensis Holllck, n. sp. 

CENTRAL YUKON REGION 

3247. South bank Just above Rampart: 

Thultes ehrenswUrdt Heer. 

Snillox reticulata Heer. 

Populus balaamoidea Goeppert. 

Populus glandutlfera Heer. 

Corylus sp.?, aments. 

Quercus nevadensls Lesqnereux. 

Artocurpus ordinnrius Holllck. n. sp. 
Dryopbyllura Stanleysnum Dawson. 

Grewla orblculata Holllck, n. sp. 

Grewia crenata (Unger) Heer. 

Diospyros brachysepala Alex. Braun. 

Nyssldlum ekmanl Heer. 

4710. South bank, 2 to 4 miles above Rampart: 

Populus genetrlx Newberry. 

A?er trilobstum proditetum (Alex. Brauo) Heer. 
Pterospermltes spectabllls Heer. 

6064. South bank, 1.5 miles above Rampart: 

Koelreuteria eakinl Holllck, u. sp. 

2974. South bank, 1.5 miles above Rampart: 

Acer v I Sibil Is Holllck, n. sp. 


6095. South bank, 1.5 miles above Rampart, 300 feet above 
6094: 

Populus glandulifera Heer. 

Platanus aceroldes latlfolia Knowlton. 

Platanus rectinervls Hollick, u. sp. 

3246. North bank at Drew’s mine: 

Equlsetum arctlcum Heer. 

Populus rlchardsonl Heer. 

Hlcorla magnlflca Knowllon. 

Soph or a multlforuilg Holllck, n. sp. 

Cassia glennl Berry? 

Plthecolobium ceterum Hollick, n. sp. 

Paulllula alaskaua Holllck, n. sp. 

Cel a at run comparabllis Holllck, n. sp. 

2972. North bank opposite mouth of Hess Creek: 

Hlcorin magnifies Knowlton. 

4632. North bank, 10 miles below rapids below Rampart: 

Nelumbo protolutea Berry? 

4706. North bank, Drew’s mine: 

Juglnn8 acuminata latlfolia (Alex. Broun) Heer. 
Crataegus yukonensis Holllck, n. sp. 

Grewia orblculata Holllck, n. sp. 

7007. Divide between Folger Creek and Nowltna River; 
Ginkgo adlantoides (Unger) Heer. 

Populus arctlca Heer. 

Alnus alnlfolia (Goeppert) Holllck, n. comb. 

North bank. Miller's coal mine, 25 miles above Mynook Creek: 
Quercus? sp. Knowlton. 

Platanus sp. Knowlton. 

Vitis heerlana Knowlton and Cockerell? [=V. crenata 
Heer]. 

Carpi tea sp. Knowlton. 

36 miles below Tanana: 

Plnus macelurii Heer. 

1555. 1.5 miles above Rampart: 

Ficus? alaskana Newberry. 

1555. Yukon River, north bank opposite Hess Creek: 

Ficus? alaskana Newberry. 

1555. Mission Creek: 

Ficus? alaskana Newberry [doubtful identification]. 

ALASKA. NO LOCALITY GIVEN 

Collection* by other* than member* of the United Btetee Geotogtoiil Surrey 
[List compiled from peleobotanlc liters tore] 

Etchwald. Platen: 

Poacltca tenue-sfrlntu* Heer, fide Elchwald. 
El>enoxylon boreale Platen. 

Pityoxylon maccluril (Heer) Kraus, fide Platen. 

GEOLOGIC RELATIONS 

The Tertiary flora of Alaska, as far as it has been 
identified, is impossible to correlate as an entity or to 
differentiate satisfactorily into distinct stratigraphic 
groups, for the reason that ita previously identified 
species are relatively few. This condition may be un¬ 
derstood when it is realized that of the 388 floral ele¬ 
ments listed, only 338 arc described specifically and 
varietaliy, and that the 50 others are merely identified 
generically or occasionally mentioned only in indefi¬ 
nite terms. And further, of the 338 described species 
nnd varieties, 108 represent new descriptions, and the 
following 50 are not recorded from outside Alaska: 
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Chondrites heeri Elchwald? Kuchemak Bay, Whitney 
Island. 

Ceratotamta wrightii Holllck. Kupreanof Island. 

Dioon Inopinud Holllck. Kupreanof Island. 

Dlodn praesplnulosum Holllck. Kupreanof Island. 
Tnxttea mlcrophyllus Heer. Port Graham. 

Pltyoxylon inaequale Felix. Dana&ku. 

Plcea harrimant Knowlton Kukak Bay. 

Sequoia splnosa Newberry. Cook Inlet. 

Thultes (Chamaecyparis) alnskensla Lesquereux. Unga 
Island. 

Cnulinia laevls (Goeppert) Goeppert. N In 11 chi k 
Sagittaria pulchella Heer. Klnllchlk. 

Poacites tenue-8triatua Heer. Port Gralmm. Herendeen 
Bay. 

Carex scrvata Heer. Port Graham. Hcrendee:i liny. 
Salix plloanla Goeppert. Nlnllchfk. 

Sallx minuta Knowlton. Herendeen Bay. 

Comptonla cuapidata Lesqoereux. Unga Island. Her 
endeen Bay. 

Comptonla praemlssa Losquertnx. Unga Island. (?) 
Juglans plcroldes Heer. Port Grnhazn. Cbigulk Bay. 
Juglans townsendl Knowlton. Herendeen Bay. 

Hlcorla magnifl?a Knowlton. Kukak Bay. 

Corylus harrlmunl Knowlton. Kukak Bny. 

Corylus palnchel Knowlton. Kuknk Bay. 

Betula alaskana Lesquereux. Chignlk Bay. 

Aluus coryllna Knowlton and Cockerell. Kaihemak 
Bay, Kukak Bay. 

Alnus grnndlflora Newberry. Cook Inlet. 

Quercus alaskana Trclease?. Port Graham, Matanuska 
River near Moose Creek. 

Quercus chamlssoni Heer. Port Graham. 

Quercus furnhjelmi Heer. Port Graham, Kootznahoo 
Inlet. 

Ficus? alaskana Newberry. Cook Inlet, Kootznahoo 
Inlet. 

Ficus da III Cockerell. Cook Inlet. 

Hydrangea alaskana Holllck. Jaw Mountain (Alaska 
PeniusuJa). 

Spiraea nndersoni Heer. Port Graham. 

Pnmn8 varlabllls Newberry?. Cook Inlet, Aniakchak 
Bay and vicinity. 

Rhus frlglda Knowlton. Herendeen Bay. 

Ilex Insignia Ileer. Port Graham, Kukak Bay, Cdal 
Creek, Nenana region. 

Acer grahamensls Knowlton and Cockerell. Port 
Graham. 

Acer trilobatum var. Knowlton. Kukak Bny. 

Aesculus arctlcn Knowlton. Kukak Bay. 

Zlasyphua townsendl Knowlton. Herendeen Bay. 

Vltls hceriana Knowlton and Cockerell. Port Graham. 

Lower Yukon. Lignite Creek, Nenana region. 

Tllla alaskana Heer. Port Graham. 

Pteroeperinite8 alaskana Knowlton. Kukak Bay. 
Pteroepermites magnlfolia Knowlton. Kuknk Bny. 
Hedera aurlculata Heer. Port Graham. 

Vaednlum alaskanum Knowlton. Kuknk Bay. 
Vaccinium friesll Heer. Port Graham. 

Elienoxylon boreale Platen. Locality?. 

Fraxlnus lierendeenensla Knowlton. Herendeen Bny. j 
Phyllltcs arctlca Knowlton. Herendeen Bny. 

Phyllites saundersl Knowlton. Kukak Bny. 

The actual number of elements available for critical \ 
analysis and discussion of extraterritorial distribution J 
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and stratigraphy is therefore only 180, or less than 47 
percent of the total listed flora. 


Tola! number of floral entities-38S 

Described generically only_ SO 

Described specifically and varletaUy_ 338 

Not recorded from outside of Alaska_ 50 

Newly described species and varieties-108 

Previously described species and varieties-- 180 


The most obvious fact in connection with the gen¬ 
eral facies of the flora is its unmistakable identity 
with the so-called Arctic Miocene flora of British 
America (Northwest Territory), Greenland, Iceland, 
Svalbard (Spitsbergen), New Siberia, Sakhalin, and 
elsewhere in the holarctic region. This flora is now 
recognized as Eocene and is believed to be approxi¬ 
mately equivalent to the flora of the Fort Union and 
allied formations in the United States and the Can¬ 
adian Provinces. 

Following is a list of the 93 Alaskan Tertiary spe¬ 
cies that are elements in the so-called Arctic Miocene 
flora: 

Onoclea senslbllis Linnaeus. Greenland, Scotland, Sak¬ 
halin. 

Dryopterls meycrl (Heer) Holllck. Greenland, New 
Siberia, Sakhalin. 

Dennstaedtla blomatrandi (Heer) Holllck. Greenland, 
Svalbard. 

Pterls sifkensis Heer. Greenland. 

Osmunds doroschklana Goeppert. Sakhalin. 

Equisetum arctlcum Heer. Grinned Land, Svalbard. 

Ginkgo ad la nto ides (Unger) Heer. Greenland, Sakhalin. 

Taxites olrlkl Heer. Greenland, Iceland, Svalbard. 

PInus macclurU Heer. Banks Land. Greenland. 

Pltyoxylon macclurii (Heer) Kraus. Banks Land. 

Sequoia brevlfolia Heer. Greenland, 8valbard. 

Sequoia dlstlcho Heer. Svalbard. 

Sequoia langsdorfii (Brongniart) Heer. British Amer¬ 
ica, Greenland, Svalbard, New Siberia, Sakhalin. 

Taxodium dubium (Sternberg) Heer. Canada, Grin¬ 
ned Land. Greenland, Svalbard, New Siberia, Sak¬ 
halin, Interior of Siberia. 

Taxodium tinnjorum Heer. Svalbard, interior of Si¬ 
beria. 

Olyptostrobus europaeua < Brongniart i Unger. Can- 
mint?), Greenland, Svalbard, New Slberla(?), In¬ 
terior of Siberia. 

Tliuites ebrenswUrdl Heer. Grinnell Land, Greenland, 
Svalbard, Sakbolln. 

Populus arctlca Heer. Canada. Grinuell Land, Green¬ 
land. Svalbard, New Siberia, Sakhalin, Interior of 
Siberia. 

Populus arctlca var. b H er. Greenland. 

Populus richardsnnl Heer. Canada. Greenland. Sval¬ 
bard, New Siberia. Interior of Siberia. 

Populus latior Alex. Braun. Sakhalin. 

Populus hookeri Heer. Svalbard. 

Populus glandulifera Heer. Sakhalin. 

Popalus balsamoldes Goeppert. Svalbard. 

Populus gnudlnl Fisoher-Ooeter. Greenland. Sakhalin. 

Populus mutablllH Heer. Greenland. 
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Populus z&ddachi Heer? Grlunell Land, Greenland, 
Svalbard, Sakhalin. 

Sails lavaterl Ales. Braun. Greeuland, Sakhalin. 

Sails varlans Goeppert. Greenland (?), Svalbard. Sak¬ 
halin. 

8alis macrophylla Heer. Svalbard. 

Sails tenera Alex. Braun, Greenland. 

Sails raeona Heer. Canada, Greenland, Svalbard. 

Myrlca (Dryandroides) llgnitum (Unger) Saportn. 
Greenland, Svalbard. 

Juglons acuminata Alex. Braun. Canada. Greenland, 
Sakhalin. 

Juglans strozziana Gaudin? Greenland. 

Juglans crossl! Kuowlton. Greenland. 

Juglana Juglandlforrals (Sternberg) Giebel. Greenland, 
Iceland. 

Juglons nlgella Heer. Greenland, Sakhalin. 

Carpinus grandly Unger. Greenland, Svalbard, Sakhalin 

Corylus lnacquarrli (Forbes) Heer. Canada, Grinned 
Land, Greenland, Iceland, Scotland, Svalbard, Sak¬ 
halin. 

Corylus maequarril macrophylla Heer. Greenland, Ice¬ 
land, Svalbard. 

Betula brongnlartil Ettingshausen. Grlnnell Land. 
Greenland, Sakhalin. 

Betula dublosa Holllck. Canada. Iceland, Svalbard. 

Betula prisca Ettingsbausen. Grlunell Land, Greenland, 
Iceland, Svalbard, Sakhalin. 

Alnua kefersteinli (Goeppert) Unger. Greenland, Ice¬ 
land, Svalbard, Sakhalin. 

Fagus antipofil Ablch. Greenland, Sakhalin. 

Fagus deucallonls Unger. Greenland, Iceland, Svalbard. 

Castanea costaneaefolla (Unger) Knowlton. Greenland, 
Sakhalin. 

Quercua gronlandiea Heer. Greenland, Svalbard. 

Quercus juglandina Heer? Greenland. 

Quercua olafsenl Heer. Canada. Greenland, Iceland, 
Sakhalin. 

Quercus platanla Heer. Greenland, Svalbard. 

Quercus paeudocastanea Goeppert. Greeuland. 

Quercua steensIruplnnA Heer. Greenland. 

Ulmua brauuil Heer. Svulbard, Sakhalin. 

Ulmus borealis Heer. Grlnnell Land. Greenland. 

Ulmus dipt era Steenstrup? Iceland. 

U linos plurinervla Uuger. Greenland, Sakhalin. 

Plauera ungerl Ettlngshausen. Greenland, Iceland, Sak¬ 
halin, Interior of Siberia. 

Magnolia ingtefieldl Heer. Greenland. 

Magnolia uordenskioldl Heer. Canada, Greenland. Sval¬ 
bard, Sakhalin. 

Magnolia wormskloldl Heer. Greenland. 

Bensoin antiquum Heer. Greeulaod. 

Daphnogene kanii Heer. Greenland. 

Llquhlauibar europaeum Alex. Braun. Greenland. 

Prunua scottil Heer. Greenland. 

Ilex? reticulata Heer. Greenland. 

Celhstrus borealis Heer. Sakhalin. 

Acer arctlcutn Heer. Greenland, Svalbard. 

Acer lnaequale Heer? Svalbard. 

Rhamnus brevifollus Alex. Braun. Greeulaod. 

Rhamnus gaudlnl Heer. Greenland. 

Rhamnus rossmoesaleri Unger. Greenland. 

Zlzyphua hyperboreus Heer. Greenland. 

Pallurus colombi Heer. Greenland, Svalbard, interior 
of Siberia. 

Vitls alaskana Cockerell. Greenland. 

Vitis olrikl Heer. Greenland. 


Tilia malwgreni Heer. Canada, Grlnnell Luud, Svul¬ 
bard. 

Orewla crenata (Unger) Heer. Svalbard. 
Pterospermltea alternans Heer. Greenland. 
Pteroapermltes spectabllis Heer. British America, 
Greenland. 

Hedera macdurll Heer. Canada, Greenland, Svalbard, 
Sakhalin. 

Cornua hyperborea Heer? Greeuland, Svalbard. 

Cornua orblfera Heer. Greeuland, Svalbard. 

Nytwa urctlca Heer. Greeuland, Svalbard. 

Nysxfdiuni ekmonl Heer. Greenland, Svalbard. 
Diospyros alaskana Schtmper. Canada. 

Dlospyros anceps Heer. Interior of Siberia. 

Diospyros bracliyaepala Alex. Braun. Greenland, inte¬ 
rior of Siberia. 

Viburnum nordenskldkll Heer. Canada, Grlnnell Land. 
Greenland, Sakhalin. 

Viburnum sclimidtlaDum Heer? Greenland, Sakhalin. 
Viburnum whymperl Heer. Greenland, Svalbard. 
Nordenskltildla borealis Heer. Greenland, Svalbard. 
The above-listed species represent about 52 percent 
of the previously described flora of Alaska. The iden¬ 
tity of the Tertiary flora of Alaska with that of the 
Eocene (so-called Arctic Miocene) of the entire hol- 
aretie region cannot be questioned. 

In connection with the Eocene deposits of the Ca¬ 
nadian Provinces and the United States, the Fort 
Union formation includes the largest number of the 
Alaskan Tertiary species, 35 in all, ns listed below. 
The asterisks (*) denote species that are regarded by 
the writer as characteristic or index fossils of the Fort 
Union formation. 

•Onocleu senslbllis Linnaeus. 

•Equlsetum globulosum Lesquereux. 

Ginkgo adlantoides (Unger) Heer. 

Taxites olrikl Heer. 

Sequoia langsdorfli (Brougniart) Heer. 

Taxodium occidental Newberry. 

Glyptottrobus europaeus (Brougniart) Unger. 
Phragmltes alaskana Heer. 

* Populus rlclitirdbonl Heer. 

•Populus speclosa Ward. 

"Populus amblyrhyncha Ward. 

•Populus genetrlx Newberry. 

Populus glandulifera Heer. 

Sallx lavaterl Alex. Braun. 

Juglans woodlana Heer. 

Jughtus nigellu Heer. 

•Ilicoria antiquora (Newberry) Kuowlton. 

•Corylus Americana fossIlSs Newberry. 

Corylus maequarril (Forbes) Heer. 

Betula prisca Ettingwhauseu. 

Fagus antipofil Ablch. 

Quercus olufseol Heer. 

•Protofleus Inaeqaalis Newberry. 

Lnurus prlnceps Ileer. 

•Platanua nobills Newberry. 

Acer arcUcum Heer. 

•Saplndus a flints Newberry. 

Snplndus august I foil us Lesqucreux. 

Pallurus colombi Heer. 

Grewla crenata (Unger) Heer. 

Diospyros brncbysepala Alex. Braun. 
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•Viburnum antiquum (Newberry) HoUick. 

•Viburnum uewberrynnum Ward. 

Viburnum nordenskibldi Heer. 

Viburnum wbymperl Heei*. 

The formations in which the next highest numbers 
of Alaskan Tertiary species have been recorded are 
the Lance (20), the Wilcox (15), and the Paskapoo 
( 12 ). 

The stratigraphic distribution of the 12 species 
above designated by asterisks as characteristic of the 
Fort Union is as follows: 


i 

? 

S 


Onoclea sensibilis Linnaeus 

.... 

X 

X 

X 1_ 



Equiaetum globuloeum Les- 
quereux. 

• 

x 




Po^ujus amblyrhyncha 


X 

X 

I 



Populuj genctrix Nowbcrrv. 


X 

X 

1 

X 


Pop ulus specioaa Ward..I_ 
Hicoria antiquora (New¬ 
berry) Know! ton. 

X 

X 

X 

X 

X 

X 

X L - - - 

X 

X 

— 

CoryluB americana fowilis 
Ncwberrv.. 


x 

X .... 


? 

Protoficua inaequalis New- i 
berrv_ _ 


x 




Platan us nobilis Newberrv 


X 

X 




8apinduB affirm Newberrv. 


x 

x 

x 



Viburnum antiquum (New¬ 
berry) Hoi lick_ 


X 

X 




Viburnum newberrvanum 
Ward.... 


X 

x 









1 


1 

8 

12 

4 1 

3 



In view of the facts above set forth the general 
similarity of the Alaska Tertiary flora to that of the 
Eocene in the States proper would appear to be demon¬ 
strated; but it may be objected that certain of the 
listed species also occur in strata more recent than the 
Eocene, that this fact has been ignored in the discus¬ 
sion of distribution and stratigraphy, and that these 
species might indicate a later than Eocene age for the 
flora. Inasmuch, however, ns such species are rela¬ 
tively few, and ns certain of the Eocene species appar¬ 
ently persisted throughout Tertiary time and are 
represented in our existing flora, it would be logical to 
infer that many species persisted into later Tertiary 
time before becoming extinct and would therefore be 
recognized as elements in Oligocene, Miocene, and 
Pliocene floras. 

In this connection it is interesting to recall the 
words of Newberry 43 written more than half a century 
ago and subsequently supi>orted by published descrip¬ 
tions, discussion, and illustration of the following 
species of Tertiary age: 


Onoclea sensibUis fouili* Newberry [op. cit., pp. 8-10, pi. 23, 
fig. 3; pi. 24, figs. 1-5], • • • After a laborious examina¬ 

tion of all the genera of exotic ferns • • • I was led to 
turn my eye* uearer home, and found in Onoclea a striking 
and unexi»ected resemblance to It. • • • Varying as the 
living O/i oolca does, in the else, outline, and nervation of the 
sterile frond. • • • It plainly Includes all the characters 

of the fossils before us, and I therefore find It Impossible to 
separate them. 

Corylus americana fosstlis Newberry [op. cit., p. GO, pi. 28, 
figs. 8-10). Among the variety of aiieclmeua of the leaves 
of C. americana with which I have compared these fossils, 
there ore some which, if fossilised, would form impressions 
absolutely (indistinguishable from them, and I have there¬ 
fore found It Impossible to fix upon any characters by which 
they can be separated. 

Corylus roitrata fossilia Newberry [op. cit., p. 63, pi. 32. 
figs. 1-3). These leaves offer no characters by which they 
can be distinguished from those of the living “ beaked hazel¬ 
nut" [<?. rostrate Alton]. 

A/m m scrrulata fossilia Newberry, n. sp. [op. cit., pp. 06 G7, 
pi. 46. fig. 0). It will be seen at a glance that It closely 
resembles the leaves of A. serrulata , and I have beeu unable 
to find any characters upon which to base a distinction. 
• • • We know that our living flora of North America is 
the progeny by direct descent of the Tertiary flora, and the 
result of investigation tn'H undoubt edit/ be to increase the num¬ 
ber of specie* considered identical in the two floras. [The 
italicising Is mine.-—A. H.) 

Incidentally it may here be remarked that certain of 
tire Alaskan specimens included in the genus Salix, to 
which fossil specific names have been applied, might 
equally well be referred to existing species, so far as 
identifiable characters are concerned. 

In regard to the apparent identity of a number of 
early species with those of later Tertiary age in the 
Old World it may be sufficient to quote, in closing, the 
words of Gardner, 44 published more than half a cen¬ 
tury ago, in the introduction to his Eocene flora of 
Great Britain: 

The nearly unbroken sequence seen in the Eocene floras ex¬ 
tends into the Miocene. There Is no great break in passing 
from one to the olher when we compare them over many 
latitudes, and but little change beyond that brought about by 
altered temperature and migration. • • • From middle 
Eocene to Miocene the heat Imperceptibly diminished Im¬ 
perceptibly, too, the tropical members of the flora disappeared: 
that is to say. they migrated, for most of their types, I think, 
actually survive at the present day, many but very *lightly 
altered. ITbe italicising Is mine.—A. H.) Then the sub¬ 
tropical members decreased, and tlte temperate forms, never 
quite absent, even iu the middle Eocenes, preponderated. As 
decreasing temperature drove the tropical forms south, the 
more northern must hove pressed closely upon them. The 
northern Eocene, or the temperate floras of that period, must 
have pushed, from their home In the far north, more and more 
south ns climates chilled, and at last, Iti the Miocene time, 
occupied our latitudes. The relative preponderance of these 
elements, / believe, toill assist in determining the aye of Ter¬ 
tiary deposits in Europe , more than any minute comparison of 
speoies. [The italicizing is mine.—A. H.J • • • Arctic 


M Mewbvrry, J. 8.. Th* Inter extinct flora* of North America: I*. S. 
Geol. Survey Mon. 30, 18<w. 


•• Gardner. J. 8.. and Ettltigahmiaen. OontimHln. A monograph of 
the British Eocene flora, vol. 1. pp. 7-8, May 1871). 
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fossil floras of temperate and therefore Miocene aspect are in 
all probability of Eocene age, and what has been recognised in 
them as a newer or Miocene facies Is due to their haring been 
first studied in Europe In latitudes which only became fitted 
for them in Miocene times. When stratigraphic evidence is 
absent or Inconclusive, this unexpected persistence of plant 
types or species throughout the Tertinries should be remem¬ 
bered, and the degrees of latitude in which they are found 
should be well considered before conclusions are published 
respecting their relative age. 

GEOLOGY OF THE TERTIARY DEPOSITS OF ALASKA 
By Philip S. Smith 
INTRODUCTION 

The time is not yet at hand when the various events 
in the Tertiary history of Alaska can be described with 
completeness and their progressive development told 
with certainty as an orderly sequential story. Bits of 
that history have been learned by geologists and others 
from observations in many parts of Alaska, and some 
fitting together of these fragments has been done for 
individual areas, but even in the best-known areas the 
gaps are in mnny ways more conspicuous and larger 
than the patterns produced by these records. It is 
therefore keenly recognized that much more informa¬ 
tion must be collected before an adequate sketch of 
the geology of this important and interesting time that 
will be reliable or satisfactory can be prepared. How¬ 
ever, it is believed that even a summary of the present 
state of our knowledge or ignorance may be of service 
in furnishing a starting point from which to project 
additional inquiry and an incentive to others to carry 
the work further. At least an inventory of the avail¬ 
able facts in one place will be useful to the geographer 
in his efforts to understand how some of the existing 
features have come into being and to the geologist in 
his efforts to reconstruct the past. It is therefore with 
full realization of the limitations of all kinds, or per¬ 
haps in spite of those limitations, that the writer has 
attempted in the following pages to set down the small 
part of the Tertiary history of Alaska that is known to 
him. 

The land mass of Alaska in Tertiary time appears to 
have been essentially coextensive with the area occu¬ 
pied by the Territory today. At a few places—namely, 
in southern Alaska in the Lituya Bay and Katalia 
districts, on the Alaska Peninsula and the Pribilof 
Islands, in the Seward Peninsula region near Nome, 
and in extreme northern Alaska near the Arctic 
coast—deposits of Tertiary age that were evidently 
laid down under marine conditions have been found 
back of the present shore line. These deposits do not 
now extend far inland, and there is little or no evi¬ 
dence to indicate that they ever did extend inland 
much beyond their present position. Everywhere else 
the Tertiary deposits afford clear evidence that they 
were laid down under terrigenous conditions—that is, 


they were deposited as sediments in lakes or fresh¬ 
water ponds or in swamps and marshes on lowland 
areas, or were poured out as lavas on land surfaces, or 
were injected as intrusive igneous rocks into the older 
formations that presumably formed the land masses of 
that time. 

In the following pages are given brief descriptions 
of the principal places where rocks of these different 
categories have been identified. It is beyond the scope 
of this section, however, to describe in detail each of 
the different occurrences, and the reader who wishes 
that information should consult the Geological Survey 
report that treats of the specific area in which he is 
interested. A selected list of the principal Survey 
reports covering the different districts in which Ter¬ 
tiary rocks are reported is given below. Correlation 
between the different districts or even between differ¬ 
ent parts of the same district cannot yet be made satis¬ 
factorily, so that in general it has been necessary to 
resort to a geographic rather than a geologic arrange¬ 
ment. However, a strictly geographic arrangement 
lias not been followed, as it seemed better to describe 
first under each of the major classes of Tertiary rocks 
the areas in which that particular class was most ex¬ 
tensively or completely developed and to follow suc¬ 
cessively with the description of those areas in which 
these rocks were less known, less extensive, or less 
characteristically developed. 

The locations at which Tertiary deposits have been 
recognized are indicated on plate 1. The size and 
shape of the areas as represented have been conven¬ 
tionalized and generalized, as the scale of the map is 
inadequate to show them accurately and yet permit 
the localities to be readily found. As a rule, therefore, 
the individual symbols suggest that the Tertiary de¬ 
posits are more extensive and continuous than is per¬ 
haps strictly justified by the facts. However, as an 
offset, no attempt has been made to indicate those 
places where Tertiary deposits are concealed under 
later deposits, and as only those tracts have been shown 
where the Tertiary has been mapped the actual extent 
i? doubtless much greater than is indicated. Further¬ 
more, although considerable amounts of the Tertiary 
rocks have been removed through erosion, no attempt 
has been made to show their original extent. The 
map should be read with these facts clearly in mind. 

SELECTED LI8T OF OEOLOOICAL 8URVEY PUBLICATIONS ON 
THE TERTIARY DEPOSITS OF ALASKA 

The following list is arranged geographically: 
okkebal 

The geography and geology of Alaska, by A. H. Brooks. Pro- 

fesaional Paper 45. 1900, 327 pp. 

The Mesozoic stratigraphy of Alaska, by G. C. Martin. Bulle¬ 
tin 770, 1926, 493 pp. 
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The Upper Cretaceous flora of Alaska, by Arthur Holllck, with 
a description of the Upper Cretaceous plant-bearing beds, by 
G. C. Martin. Professional Paper 159, 1930, 123 pp., 87 pla. 

SOUTHEASTER* ALASKA 

The Juneau gold belt, by A. C. Spencer, pp. 1-137, nod A recon¬ 
naissance of Admiralty Island, by C. W. Wright, pp. 138-154. 
Bulletin 287. 1900. 161 pp. 

Reconnaissance on the Pacific coast from Yakutat to Alsek 
River, by Eliot Black welder. In Bulletin 314. 1907, pp. 
82-88. 

The Ketchikan and Wrangell mining districts, by F. E. and 
C. W. Wright Bulletin 347. 1908, 210 pp. 

The Yukutnt Bay region, Alaska, by R. S. Tarr and B 8. 

Butler. Professional Paper 04, 1909, 183 pp. 

Geology and mineral depoalta of southeastern Alaska, by A. P. 
Buddington und Theodore Chapin. Bulletin 800, 1929, 398 
PP- 

Notes on the geography and geology of Lltaya Bay. Alaska, 
by J. B. Mertic. Jr. In Bulletin 836, 1931, pp. 117-135. 

OOPPfX RIVER amiON 

Geology of the central Copper River region, by W. C. Men¬ 
denhall. Professional Paper 41. 1906, 133 pp. 

Geology and mineral resources of the Controller Bay region, 
by G. C. Martin. Bulletin 335, 1908, 141 pp. 

Mineral resources of the Kotsina-Chitlna region, by F. H. 

Moffll and A. G. Maddren. Bulletin 374, 1909, 103 pp. 
Mineral resources of the Nabesna-Whlte River district, by 
F. H. Mofflt and Adolph Knopf, with a section on the 
Quaternary, by 8. R. Capps. Bulletin 417, 1910, 04 pp. 
Geology and mineral resources of the Nizina district, by F. H. 

Mofflt and S. R. Cappe. Bulletin 448, 1911, 111 pp. 

Headwater regions of Gulkann and Susltna Rivers, with ac¬ 
counts of the Valdez Creek and Chlstoehina placer districts, 
by F. H. Mofflt. Bulletin 498, 1912, 82 pp. 

Mineral deposits of the Yakntaga district, by A. O. Maddren. 

In Bulletin 592, 1914, pp. 119-153. 

Geology and mineral resources of Kenai Peninsula, by G. G. 
Martin. B. L. Johnson, and U. S. Grant. Bulletin 587, 1915, 
m pp. 

The Nelchloa-Susitna region, by Theodore Chapin. Bulletin 
608, 1918, 07 pp. 

The Upper Chltlna Valley, by F. HL Mofflt. with u description 
of the Igneous rocks, by R. M. Overbeck Bulletin 075, 1918, 

82 pp. 

The Kotslna-Kuskulana district, by F. H. Mofflt and J. B. 

Mertle, Jr. Bulletin 745, 1923, 149 pp. 

Notes on the geology of the upper Nizlna River, by F. H. 

Mofflt. In Bulletin 813. 1930. pp. 143^ 103. 

The 8lana district, upper Copper River region, by F. H. Mofflt. 
In Bulletin 824, 1931, pp. 111-124. 

COOK INLET AND SU8ITNA REGION 

Oologlc reconnaissance In the Mutanuska and Tnlkcetna 
basins, by 81dney Paige and Adolph Knopf. Bulletin 327. 
1907, 71 pp. 

The Mount McKinley region, by A. n. Brooks. Professional 
Paper 70, 1911, 234 pp. 

A geologic reconnaissance of the Illamna region, by G. C. 

Martin aDd F. J- Katz. Bulletin 485, 1912, 138 pp. 

Geology and coal fields of the lower Matanuska Valley, by 
0. C. Martin and F. J. Katz. Bulletin 500,1912^ 98 pp. 

The Yentna district, by S R. Cnppa. Bulletin 534. 1918, 75 pp 
Geology and mineral resources of Kenai Peninsula, by G. C. 
Martin, B. L. Johnson, and U. 8. Grant. Bulletin 587, 1915, 
243 pp. 


The Willow Creek district, by 8. R. Capps. Bulletin 007, 1915, 

86 pp. 

The Broad Pass region, by F. H. Mofflt and J. E. Pogue. Bul¬ 
letin 608, 1915, 89 pp. 

The Nelchlna-Susitna region, by Theodore Chapin. Bulletin 
668, 1918, 07 pp. 

Geology and mineral resources of the region traversed by the 
Alaska Railroad, by 8. R. Capps. In Bulletin 755, 1924, pp. 
73-150. 

Mining developments In the Matanusku coal fields, by Theo¬ 
dore Chapin. In Bulletin 714, 1921. (See also Bulletin 
692 D, 1919; and Bulletin 712-B, 1920.) 

An early Tertiary placer deposit In the Yentnn district, by 
S. R. Capps. In Bulletin 773. 1925, pp. 53-€l. 

Mineral resources of the Kamlshnk Bay region, by K. F. 

Mather. In Bulletin 773, 1925, pp. 159-181. 

The Inlsklu-Chlnitna Peninsula and the Snug Harbor district, 
Alaska, by F. H. Mofflt. Bulletin 789. 1927, 71 pp. 

Geology of the upper Mntanuska Valley, Alaska, by 8. R. 
Capps, with a section on the Igneous rocks, by J. B. Mertle, 
Jr. Bulletin 791, 1927, 92 pp. 

Geology of the Knik-Matanuska district, Alaska, by K. K. 

Landes. In Bulletin 792, 1927, pp. 51-72. 

The Skwentna region, by S. R. Capps. Iu Bulletin 797, 1929, 
pp. 07-98. 

The Mount Spurr region, by 8. R. Capps. In Bulletin 810, 1930, 
pp. 141-172. 

The Chakachamna-Stony region, by 8. R. Capps. In Bulletin 
813, 1930, pp. 97-123. 

The Lake Clark-Mulchntna region, by S. R. Capps. In Bulletlu 
824, 1931, pp 125-154. 

SOUTHWE8TEBN ALASKA 

Geology and mineral resources of parts of Alaska Peninsula, 
by W. W. Atwood. Bulletin 467, 1911, 137 pp. 

A geologic reconnaissance of the Illamna region, by G. C. 

Martin and F. J. Katz. Bulletin 485, 1912, 138 pp. 

Mineral deposits of Kodiak and the neighboring inlands, by 
G. C. Martin. In Bulletin M2, 1913. pp. 125-130. 

The Lake Clark-central Kuskokwlm region, by P. S. Smith. 
Bulletin 655, 1917, 102 pp. 

The Cold Bay-Chignik district, by W. R. Smith end A. A. 

Baker. In Bulletin 755. 1924, pp. 161-218. 

The Cold Bay Katmal district, by W. R. Smith. In Bulletin 
773. 1925, pp. 1S3-207. 

Mineral resources of the Kamfshak Bay region, by K. F. 

Mather. In Bulletin 773. 1925, pp. 159-181. 

Geology and oil developments of the Cold Bay district, by \V. R. 

Smith. In Bulletin 783. 1927, pp. 03-88. 

Geology and mineral resources of the Anlnkchak district, by 
R. S. Knappen. In Bulletin 797, 1928, pp. 101-223. 

YUKON AND KU8K0KWIM BASINS 

The Fort.vmLle quadrangle, Yukon-Tanana region, by L. M. 

Prlndle. Bulletin 375. 1900, 52 pp. 

Mineral resources of the Nabesna-Whlte River district, by 
F. H. Mofflt. Adolph Knopf, and 8. R. Capps. Bulletin 417, 
1910, 64 pp. 

The Bonnifleld region, by S. R. Capps. Bulletin (501. 1912, 64 
pp. 

A geologic reconnaissance of a part of the Rampart quad¬ 
rangle, by H. M. Bakin. Bulletin 535, 1913, 38 pp. 

A geologic reconaalMtaoce of the Fairbanks quadrangle, by 
L. M. Prlndle, F. J. KaU. and P. 8. Smith. Bulletin 525. 
1913, 220 pp. 

The Koyukak-Chandalar region, by A. G. Maddren. Bulletin 
532, 1913, 119 pp. 
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A geologic reconnaissance of the Circle quadrangle, by L. M. 

Prlndle. Bulletin 538, 1913. 82 pp. 

Gold placers of the lower Kuskokwlin, with a note on copper 
In the Russian Mountains, by A. G. Maddren. In Bulletin 
622, 1915. pp. 292-360. 

Quicksilver deposits of the Kuskokwirn region, by P. S. 8mlth 
and A. O. M.iddren. In Bulletin 622. 1915, pp. 272-291. 

The Cblsana-White River dlatrlct, by 8. R. Capps. Bulletin 
630. 1916. 130 pp. 

The Yukon-Koyukuk region, by If. M. Eakln. Bulletin 631, 
1916, 88 pp. 

The Lake Clark-central Kuskokwirn region, by P. 8. Smith. 
Bulletin 655. 1918, 162 pp. 

The Coana-Nowltna region, by H. M. Eakln. Bulletin 667, 

1918, 54 pp. 

The Anvlk Andreafskl region, by G. L. Harrington. Bulletin 
683. 1918. 70 pp. 

The Kantlshna district, by S. R. Capps. Bulletin 687. 1919, 
118 pp. 

The Nenana coal Held. Alaska, by G. C. Martin. Bulletin 684, 

1919, 54 pp. 

Mineral resources of the Goodnews Bay region, by G. L. Har¬ 
rington. In Bulletin 714, 1921. pp. 207-288. 

The Ruby-Kuskokwim region, by J. B. Mertle, Jr., and G. L. 

Harrington. Bulletin 754, 1924, 129 pp. 

Geology and gold placers of the Chandalar district, by J. B. 

Mertie, Jr. In Bulletin 773, 1925, pp. 215-263. 

The Nixon Fork country, by J. 8. Brown. In Bulletin 783. 
1927. pp. 97-144. 

The Toklat-Tonzona River region, by S. R. Capps. In Bulle 
till 792, 1927, pp. 73-110. 

The Chanda la r-Sbeenjek district, by J. B. Mertle. Jr. Id 
B ulletin 810, 1930, pp. 87-139. 

Geology of the Eagle-Circle district, by J. B. Mertle. Jr. Bul¬ 
letin 816. 1930, 168 pp. 

SEW AID PENINSULA 

The Falrhaven gold placers, Seward Peninsula, by F. H. Mofflt. 
Bulletin 247. 1905. 85 PP. 

The gold placers of parts of 8eward Peninsula, including the 
Nome, Council, Kougarok, Port Clarence, and Goodhope 
precincts, by A. J. Collier, F. L. Hess, P. S. Smith, and A. H. 
Brooks. Bulletin 328, 1906, 343 pp. 

A geologic reconnaissance In southeastern Seward Peninsula 
and the Norton Bny-Nulnto region, by P. S. Smith and H. M. 
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MARINE DEPOSITS 

There ore four principal areas in which Tertiary 
deposits that were laid down under marine conditions 
have been studied. These are the Lituya Bay- 
Katana region, on the southern coast of Alaska; the 
Alaska Peninsula region, in western Alaska; the Nome 
district, in the Seward Peninsula region of north¬ 
western Alaska; and the coastal plain adjacent to the 
Arctic Ocean, in northern Alaska. 

In the Lituya Bay-KataHa region the Tertiary rocks 
form a narrow belt extending more or less continu¬ 
ously from the vicinity of Cape Spencer to Katalla, a 
distance of more than 300 miles. Observations have 
been made at a number of points in this belt, but the 
most complete section that has been worked out is 
that in the Controller Bay field, near the western limit 
of the belt, described by Martin. In this area he 


recognized the following section north of Bering 
Lake: 

Feet 

Tokuo formation: Sandstones and shales with thin 
flaggy sandstones and scattered calcareous concre¬ 
tions; dominantly marine_ 2,500+ 

Kushtaka formation; Arkose with many coal beds and 
with some shale and sandstone, dominantly terrig¬ 
enous___._ 2. 500:t 

Stillwater formation: Shale and sandstone; dom¬ 
inantly marine_ 1,000+ 

Base of section not recognized. 


In the same general region but south of Ber ng 
Labe Martin distinguished the Katalla formation, 
6,500 feet thick, which, though he was unable to place 
it definitely with respect to the section north of the 
lake, he was inclined to believe underlies the Still¬ 
water formation. The paleontologie and stratigraphic 
evidence for the correlation of these four formations 
is inconclusive and conflicting. In seems reasonably 
certain, however, that the entire sequence of four 
formations is post-Eocene in age, and that the Tokun 
formation is probably of Miocene age. The Still¬ 
water and Kushtaka formations may be either Oligo- 
cene or Miocene. In this correlation it will be ob¬ 
served that the flora of the coal measures (Kushtaka 
formation) does not resemble the type Kenai flora, of 
upper Eocene age, but seems younger. On the other 
hand, it should be emphasized that the Kenai flora has 
been found only in the lower part of the Kenai forma¬ 
tion, and that the age of the upper part of the Kenai 
formation has not been determined paleontologically. 
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Thai still younger members of the Tertiary occur 
in this belt is shown by the fact that a section in the 
vicinity of Lituya Bay, according to Mertie, is as 
follows: 

Shale of unknown thickness. 

A covered tone comprising perhaps the major part of these 

rockB. 

Toffaceous beds and conglomerate overlain by a dominantly 

sandstone sequence, the whole aggregating about 1,000 feel. 
Shale. 

Tuffnceoim beds. 

The rocks near the base of this section have been 
determined from the fossils they contain to be of 
upper Miocene age, and the shales near the top Plio¬ 
cene. The upper Miocene and Pliocene members were 
also recognized by Maddren near Yakataga, where 
they consist of 1,000 to 1,500 feet of dominantly buff 
sandstones, which, in turn, are overlain by a great 
series of sandstones and shales with some conglom¬ 
erate beds more than 2,000 feet thick. Considerable 
deformation and enormous thrust faulting have in¬ 
volved all the members up to and including the Plio¬ 
cene. 

Deposits of marine Tertiary sediments in the Alaska 
Peninsula province have been recognized especially 
in the tract of country between Herendeen and Balboa 
Bays, at Pavlof Bay, and on Unga Island. The lower 
of these deposits at Herendeen, Balboa, and Pavlof 
Bays consist of soft shales, sandstones, and grits and 
seem to be interlaminatcd with deposits of terrigenous 
origin, and doubtless the series was laid down under 
oscillating conditions of the strand line whereby the 
region was alternately under and above the sea. The 
marine invertebrate fossils represent at least 34 species 
and are identified as of Eocene age, a determination 
that agrees with that made from the study of the 
plant collections. 

A section about 200 fefrt thick was measured by 
Dali in 1872 on Unga Island, where the series consisted 
largely of conglomerates with some shales and sand¬ 
stones containing in places abundant marine fossils. 
Those beds have also been recognized at other places 
in the same general region—for instance, on the shores 
of Balboa and Herendeen Bays and Port Moller. In 
many of these other places the conglomerate forms a 
less conspicuous part of the section, and the beds are 
in the main slightly consolidated sandstones and 
shales. At Port Moller these beds attain a thickness 
of at least 1,000 feet. In the type area the Unga con¬ 
glomerate appears to rest conformably on the highest 
recognized Eocene stratum, but this is not believed to 
be the normal relation, as the beds usually show much 
less deformation than the Eocene deposits. The in¬ 
vertebrate fossils collected from these localities are 
considered to indicate that the beds from which they 
were obtained are Miocene. 


In certain of the unconsolidated beds of the narrow 
coastal plain in the vicinity of Nome marine fossils 
have been collected which have been identified by 
Dali 48 as Pliocene. The apparent recency of these de¬ 
posits has caused some doubt to be felt as to the cor¬ 
rectness of the age determination based on these fos¬ 
sils, but as there is no direct evidence to support an¬ 
other age assignment, it has seemed necessary to accept 
the late Tertiary age of part of the beds. The paleon- 
tologic determination of the age is in a measure con¬ 
firmed by the fact that the beds in which these fossils 
were found were identified on stratigraphic evidence 
as among the oldest of the coastal-plain sediments in 
that area. Although part of the coastal-plain deposits 
are thus correlated with the Tertiary, in the main 
they are regarded as of Quaternary age. In none of 
the sections were any marked unconformities recog¬ 
nized, though they disclose numerous oscillations 
whereby uplift* of 100 feet or so have produced strand 
lines that now stand either above or below the present 
sea level. The movement producing these oscillations 
was of a gentle regional type and did not cause marked 
breaks in sedimentation. 

The identification of Pliocene members in the 
coastal-plain deposits is also of indirect interest as 
suggesting the probable extension of these rocks into 
other parts of western Alaska. Thus in many other 
parts of Seward Peninsula and adjacent parts of the 
Norton Sound region, as well as in more remote areas 
in the Bering Sea region and along the coast of north¬ 
western Alaska, there are coastal plains that appear to 
be analogous to those at Nome and that therefore may 
also be in part of Pliocene age though they are re¬ 
garded as composed dominantly of later marine sedi¬ 
ments. 

Tertiary rocks have been definitely identified on the 
Colville River, in northern Alaska, at only one point, 
though they probably have a rather wide distribution. 
The deport is described by Schrader as unconsolidated 
and consisting of nearly horizontal stratified beds of 
fine gray slate-colored or ash-colored calcareous silts. 
These beds are separated by an apparent unconformity 
from the underlying beds, but the amount of discord¬ 
ance is believed to be slight. The Pliocene age of the 
fossils contained in these beds was determined by Dali. 
About 100 miles west of the Colville River locality, 
near the head of the Topagoruk River, a small collec¬ 
tion of fossils was made from unconsolidated sands 
and silts. The fossils were provisionally identified as 
Pliocene. Near Collinson Point, 150 miles east of the 
Colville, Lefltngwcll recorded exposures of soft shales 
and sands that indicated a thickness of at least 200 feet 


"Dali. W. H . PHome and Plelatocene foeHJt from tbe Arctic coant 
of Alaska and the aurlferoua beacbe* of Nome. Norton Sound. Alaska» 
IT. a. Gcot. Surrey Prof. Taper 125. pp. 2S-37. 1920. 
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of beds. A rich collection of fossils was obtained from ' 
these beds that Dali identified as Pliocene. He stated 
that they resembled the fauna from the Pliocene 
beaches at Nome and that they indicated a temperature 
similar to that of the present Aleutian Islands, and 
therefore were distinctly different from the Pleistocene 
faunas, which lived in a much colder climate. 

There is therefore good reason to believe that the 
entire Arctic coast of northern Alaska is fringed by 
unconsolidated marine deposits that are in part of late 
Tertiary age. These can be distinguished from the 
later deposits with which they are associated only by 
more refined observations than have been possible in 
the course of exploratory surveys, and probably they 
have in large part been masked by burial under later 
deposits, so that they have not been separately mapped 
but have been grouped with the later deposits which 
seem to form by far the larger part of the coastal-plain 
sediments. 

TERRIGENOUS DEPOSITS 

Widespread throughout Alaska are sedimentary de¬ 
posits that were laid down during the Tertiary period 
on the old Land surfaces of that time in ponds and 
swamps and similar places where deposition was in 
progress. Doubtless many of the deposits then formed 
were later removed when geologic changes transformed 
those areas into sites of erosion. Enough have been 
preserved, however, to give some insight into the con¬ 
ditions under which they were formed and the later 
events that have left their imprint on them. The 
record that these beds afford makes it possible to re¬ 
construct some of the general history of the region in 
which they occur. Although widely distributed 
through the Territory, these Tertiary deposits, for 
purposes of description, may be grouped into four 
major provinces, which in this report have been desig¬ 
nated as the Matanuska-Cook Inlet, Alaska Peninsula, 
central Alaska Range, and Yukon regions. Each of 
these is described briefly in the following pages, and in 
addition, under the general heading “Miscellaneous 
localities ”, such notes are given as are available re¬ 
garding some of the smaller or less known localities 
of Tertiary deposits. 

MATANU8KA-COOK INLETT RKGION 

Tertiary sedimentary rocks were first recognized in 
Alaska on Kenai Peninsula, which forms the eastern 
shore of Cook Inlet. Subsequent investigations have 
extended the area known to be occupied by the mem¬ 
bers of this group of rocks, so that now they are rec¬ 
ognized at a great number of localities throughout 
the area immediately adjacent to Cook Inlet and for 
scores of miles inland along the course of its larger 
tributary streams such as the Susitna, Matanuska, and 
Yentna Rivers. The beds in Kenai Peninsula are 


described by Martin * in considerable detail, and from 
his report the following statements are rather literally 
abstracted. The only Tertiary rocks recognized have 
been called the Kenai formation, which consists mainly 
of partly indurated sands and clays in about equal 
volume, with a total thickness of about 2,000 feet. 
The rocks are in general sufficiently indurated to stand 
up, when undercut, in almost vertical cliffs, some of 
which are more than 100 feet high, though the beds 
are soft enough to be cut with a knife or pick. A 
few beds are more thoroughly indurated, but this 
condition is generally due to local cementation or con¬ 
solidation. The formation contains also a few rather 
small and inconspicuous conglomerate layers and a 
great many beds of lignite. Measured sections show 
that coal in beds 3 to 7 feet thick forms 3 to 5 percent 
of the entire section. No beds of marine origin have 
been recognized at any point in the Tertiary sections 
on Kenai Peninsula. 

The fossil flora that was collected from the beds 
was for a long time identified as t Arctic Miocene, 47 
but as more complete knowledge of it was accumu¬ 
lated paleobotanists in general came to regard it as 
of Eocene age, and this is the current correlation. 
The flora is so distinctive and so at variance with that 
from any related group of rocks throughout the world 
that the name Kenai acquired significance not only os 
a formation name but also in a rather restricted time 
sense as well. For a while, almost all Alaskan depos¬ 
its formed during the earlier part of the Tertiary 
period were assigned to the Kenai. This practice has 
now been discontinued, and the name Kenai has been 
restricted to its more usual formational sense and lim¬ 
ited to beds directly connected with the Kenai beds 
in the type area. 

Near the head of Cook Inlet, in the Matanuska 
region, the Tertiary rocks have been divided into the 
Chickaloon formation, the Eska conglomerate, and an 
unnamed assemblage of arkose, shale, and conglomer¬ 
ate. The stratigraphic position of this unnamed unit 
has not been determined with precision, but it probably 
includes basal beds as well as marginal beds equivalent 
to both of the other formations. The Chickaloon 
formation consists mainly of sandstones and shales 
carrying in its lower part many coal beds. Its thick¬ 
ness has not been determined accurately but appears to 
be at least 2,000 feet. Its flora is in general similar 
to that of the Kenai formation, and it is therefore as¬ 
signed to the Eocene. Overlying the Chickaloon 
formation and apparently separated from it by a 
marked unconformity is the Eska conglomerate, which 
has a maximum thickness of about 3,000 feet. The few 

- Martin, G. C., Geology and mineral resource* of Kenai Peninsula, 
Alaska : U. S. Geol. Survey Bull. 587. pp. 87-88. 1915. 

• T A dagger (t) preceding a geologic name Indicates that the came 
baa been abandoned or rejected for u!*r In clnaslflcatlon in publications 
of the U. 8. Geological Survey. 
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fossils that have been collected from this formation 
were not adequate to permit an unqualified determina¬ 
tion of the age of the rocks in which they occur, but 
it is by no means unlikely that they are Miocene. 
Overlying the Eska conglomerate but separated from 
it by a strong unconformity are Tertiary lava flows 
and tuffs that are regarded as probably of Pliocene 
age. The beds up to and including the Eska con¬ 
glomerate have been greatly deformed, and some in¬ 
trusive dikes and sills cut the sedimentary series. So 
great has been the deformation in places that some of 
the beds stand vertical or are even overturned, and 
faults of both normal and thrust type have produced 
profound displacements in parts of the area. These 
dynamic movements have been of pronounced eco¬ 
nomic significance in their effect on the coal beds con¬ 
tained in the Chickaloon formation. In the areas of 
little or moderate deformation these coals are of low 
rank, but in the areas where deformation was greater 
they range into the bituminous coals, and in the areas 
where it was intense they approach anthracite in com¬ 
position. The Tertiary beds in the Matanuska region 
appear to have been much further consolidated and to 
have suffered much greater dynamic stresses, lying as 
they do between the Chugach and Talkeetna Moun¬ 
tains, than any of the other members of the Tertiary 
in the Cook Inlet region. Capps has suggested that 
most of the beds in the Matanuska field were laid 
down in a rather small basin and that their original 
extent was only slightly greater than the area of their 
present outcrop. On the other hand, the Kenai beds 
in the main Cook Inlet lowland appear to have been 
deposited in a rather extensive lowland. The absence 
of much coarse detrital material in the beds of the 
Chickaloon formation in the Matanuska Valley shows 
that the adjacent land could not have had such strong 
relief as would give the streams flowing from it 
opportunity to deposit much coarse material in the 
basin. 

ALASKA PENINSULA REGION 

In the Alaska Peninsula, Tertiary beds have been 
recognized and examined at a number of places all 
the way from Cape Douglas, near Kamishak Bay, on 
the northeast, to Pavlof Bay, on the southwest. The 
lowest sedimentary beds throughout this tract appear 
to be comparable in general character with the typical 
Kenai formation, though underlying them in the Port 
Moller district are pyroclastic igneous rocks and basal¬ 
tic flows of Tertiary age. Everywhere the sedimentary 
rocks consist of sandstone, shale, and some conglom¬ 
erates, with numerous beds of lignite. All are slightly 
to moderately indurated. In thickness this group of 
rocks appears to range from 1,000 to 5,OUO feet. In 
places the section shows notable departures from this 
type section. Thus in the Balboa-Herendeen Bay re¬ 
gion marine beds containing invertebrate fossils alter- 
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Date with terrigenous beds and probably represent 
deposition in an area near the shore that was subjected 
to oscillatory movements, which at times brought it 
above the sea and at times depressed it below the sea. 
In other places the upper portion of the sedimentary 
series merges with andesitic flows and related pyro¬ 
clastic rocks. 

Succeeding the Eocene rocks, especially in the west¬ 
ern part of the Alaska Peninsula region, on Unga 
Island, and apparently separated from the Eocene beds 
at most places by an unconformity, are the marine 
beds of the Unga conglomerate which have already 
been described. These beds are much less deformed 
than the Eocene beds and are regarded as of Miocene 
age. At one locality on the west shore of Hercndeen 
Bay there is a small tract of sediments, apparently 
representing terrigenous deposition, which appears to 
overlie beds that have normal Miocene characters. 
Fossils have been collected from this tract, and though 
they are unsatisfactory for specific determination they 
suggest a possible Pliocene age for the beds in which 
they occur. If this identification should be substan¬ 
tiated by more complete collections, the absence of a 
clearly marked break in the type of sedimentation 
would seem to indicate that there was no pronounced 
stratigraphic break between the Miocene and Pliocene 
in that region. 

Altogether the history of the Alaska Peninsula re¬ 
gion in Tertiary time shows an interesting series of 
events—volcanic episodes in the early Eocene, late 
Eocene, Miocene, and very late Pliocene occurring at 
intervals during the deposition of terrigenous sedi¬ 
ments in the Eocene and possibly also in the Pliocene 
and marine incursion in the Miocene. Fairly strong 
mountain-building is recognized as having occurred at 
the end of the Eocene epoch, and broad regional move¬ 
ments at intervals subsequent to that time. 

ALASKA RANGE 

At least three distinct types of terrigenous deposits 
that were laid down during Tertiary time have been 
recognized in the area that now forms the central part 
of the great arc of the Alaska Range. These differ 
not only lithologically but also in their distribution 
and geologic age. Distinctive names have been given 
to these different units—the Cantwell formation, the 
coal-bearing series, and the Nenana gravel. Each 
is described separately in the following notes. 

The Cantwell formation has been recognized at sev¬ 
eral points along the northern flanks of the Alaska 
Range, from the vicinity of Mystic Pass, at the head of 
the Tonzona River, eastward to Mount Deborah, at 
the head of the Yanert River. It is most conspicu¬ 
ously developed in the area that extends about 40 
miles east and west of the Alaska Railroad in that 
part of its course which follows the narrow valley 
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of the Nenana River north of Windy. The forma¬ 
tion consists principally of coarse clastic sediments 
that range from beds of coarse conglomerate which 
contain boulders 6 inches or more in diameter through 
finer grits and sandstones into shales. Some volcanic 
rocks of rather acidic composition are associated with 
these sediments. The rocks are thoroughly indurated 
and in places even metamorphosed into stretched con¬ 
glomerates and schists. No detailed measurements of 
the entire section of the Cantwell formation have been 
made, but in places its thickness is at least several 
thousand feet. The only paleontologic evidence as to 
the age of these rocks leads to the conclusion that they 
are Eocene. The evidence is unsatisfactory, however, 
as the fossils are neither abundant nor distinctive. 
The geologists who have studied these rocks most 
thoroughly believe that part of the Cantwell may be 
as old as the Upper Cretaceous, though in the absence 
of specific evidence to support this view they have 
been constrained to accept its Eocene age. 

Along the northern fianks of the Alaska Range but 
in places folded into the minor basins within the range 
itself are sedimentary beds that have been more or less 
thoroughly consolidated and deformed. These beds are 
referred to as the coal-bearing formation, inasmuch 
as at many places they contain numerous coal 
beds, some of which are as much as 20 feet thick. The 
beds are in general sandstones, clays, and fine con¬ 
glomerates. In their general appearance they resem¬ 
ble closely the Kenai formation of the Cook Inlet 
region, though the identification is not yet sure enough 
to allow complete correlation and adoption of a single 
name for the beds in these two areas. The coal-bear¬ 
ing rocks probably overlie unconformably the older 
rocks in their neighborhood, though nowhere has the 
direct contact of these beds with the Cantwell forma¬ 
tion been observed. The greater induration of the 
Cantwell and the discordance of its structure in places 
where the two formations are not widely separated 
leads to the conclusion that there is an unconformity 
between them. The beds were evidently formed at a 
time when the area now occupied by the Alaska Range 
was a region of low relief and mature drainage. The 
termination of this deposition and the deformation 
of the beds was brought about by mountain-building 
forces which initiated the growth of the present Alaska 
Range. Since that uplift large tracts of the forma¬ 
tion have been stripped off and removed through ero¬ 
sion, so that the beds are preserved now only in pro¬ 
tected areas or where they have been folded down into 
basins below the level of the older rocks. The age of 
these coal-bearing rocks has been determined by the 
fossil leaves preserved in many of the beds. From this 
evidence it seems certain that the formation as a whole 
is Eocene and probably was formed rather late in that 
epoch. 


The term Nenana gravel has been given by Capps to 
a thick series of unconsolidated or only loosely ce¬ 
mented material consisting for the most part of well- 
rounded coarse gravel and subordinate beds and lenses 
of sand. This formation is especially well developed 
in the northern slopes of the Alaska Range, both east 
and west of the Nenana River. In places it is as much 
as 2,000 feet thick and is interpreted as the outw&sh 
from the growing Alaska Range that had its begin¬ 
ning at the end of the period of deposition of the coal- 
bearing formation. According to Capps, this forma¬ 
tion is in general conformable with the coal-bearing 
rocks, and doubtless in places there is no structural 
break between the two formations. The writer, how¬ 
ever, is inclined to stress the fact that in some places 
there is a break between them, and therefore he would 
place these beds higher in the Tertiary and correlate 
them with late Miocene or possibly Pliocene deposits. 
The determination of the age of these deposits is 
based entirely on their areal distribution and geo- 
morphic history, so that precise dating of their forma¬ 
tion is not possible except to state that they are older 
than the Wisconsin glacial deposits and older than 
any glacial deposits that have been recognized in the 
region. The impossibility of distinguishing the 
Nenana gravel from later unconsolidated deposits ex¬ 
cept under favorable circumstances has probably led 
to the inclusion of both as a single unit in most areas, 
so that the extent of Nenana gravel as indicated on 
the maps is probably greatly understated. Moreover, 
its original areal extent has been much reduced 
through erosion and through burial under the great 
volume of glacial and postglacial outwash material. 
For all these reasons it seems probable that the area 
originally occupied by this formation was immensely 
greater than the area in which it is now recognized 
and indicated on plate 1. 

YUKON BASIN 

Sedimentary rocks of Tertiary age have been recog¬ 
nized in two principal areas in the Yukon Basin, and 
small isolated areas elsewhere show that these deposits 
were at one time much more widespread. The two 
principal areas may be referred to as the Tanana- 
Dal! River district and the Woodchopper-Eagle dis¬ 
trict; the former lies about in the central part of the 
Yukon’s course through Alaska, and the latter is 
farther east, adjacent to the international boundary. 

The Tertiary deposits in the Tanana-Dall River 
district occur mostly as discontinuous patches of 
rather small extent, which are probably the remnants 
of a once widespread deposit of fresh water origin. 
The beds consist of clay, shale, sandstone, conglom¬ 
erate, and thin seams of lignite. They have been 
subjected to strong deformation, so that their dips 
range all the way from nearly flat to practically ver- 
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tical, and in places extensive faulting has broken the 
series. Some fossils of fresh-water invertebrates have 
been found in these beds, but most of the fossils that 
have been obtained from them are leaves and frag¬ 
ments of plants. These plants have been identified 
as most closely related to Eocene species, and the for¬ 
mation as a whole has been regarded as more or less 
exactly equivalent to the Kenai beds of Cook Inlet. 

In addition to these more consolidated and de¬ 
formed Tertiary deposits, there are at a number of 
places less consolidated deposits that appear to be of 
much younger Tertiary age. Deposits of this sort 
have been especially studied in the vicinity of Minook 
Creek, where they form notable terraces whose upland 
surface stands nearly 1,000 feet above the present-day 
drainage lines. These deposits seem to mark former 
courses of the main stream in the region and are 
regarded as probably of Pliocene age, though in the 
absence of paieontologic evidence this age assignment 
is open to considerable uncertainty. Although they 
now stand high above the present main stream, the 
deposits have not suffered folding and distortion but 
instead appear to have been uplifted or warped more 
or less as a whole in their present position. 

In the Woodchopper-Eagle district the Tertiary 
rocks have not been satisfactorily differentiated from 
those of Upper Cretaceous age, so that the rocks of 
the two systems are here treated as a unit, though 
doubtless more refined field work will result in making 
a separation. These rocks crop out in a belt from 1 
to 15 miles wide for a distance of 85 miles west of the 
international boundary. They are dominantly sand¬ 
stones and shales, with beds of conglomerate ranging 
from fine grits to coarse boulders and beds of lignite. 
The series as a whole seems to have more of the fine 
beds at the base and to become coarser toward the 
top. The beds are considerably folded and deformed, 
so that in places they dip at angles as great as 70°. 
As they have been much broken by faulting, measure¬ 
ments of their thickness are not reliable, but they 
indicate that the series has a minimum thickness of 
3,000 feet. Altogether some 20 collections of fossils 
have been made from these rocks, and of these 8 are 
identified as having an Upper Cretaceous affinity, 
while the others appear to be Eocene. There are 
numerous means of reconciling these apparently dis¬ 
cordant results, but in the absence of more detailed 
field observations and critical analysis of the paleo- 
botanic evidence it seems that for the time being the 
only course open is to accept the interpretation that in 
this region the sedimentation continued without a 
break from Upper Cretaceous into Eocene time and 
that presumably the Tertiary beds were on the whole 
older than those occurring in the Tanana-Dall River 
district, which are believed to be of relatively late 
Eocene age. 


In the Forty mile region, which lies not far south 
of the Woodchopper-Eagle district, are numerous high 
terraces and gravel deposits that appear to be not 
unlike some of the terrace deposits in the Tanana-Dall 
River district, whose Pliocene age has been suggested. 
There is no direct evidence that these deposits are not 
Quaternary, but, on the other hand, there is nothing 
that would preclude their being Tertiary. In view of 
the lack of evidence, it seems unwarranted to go fur¬ 
ther than to suggest the possibility that in part they 
mark old drainage lines which may have been occupied 
by streams during late Tertiary time. 

MISCELLANEOUS LOCALITIES 

There are throughout Alaska, in addition to the 
areas described above in detail, numerous places where 
Tertiary sedimentary rocks have been recognized, 
though most of these areas are of rather small extent 
and the sections they afford are incomplete or little 
known. They are of great significance, however, in 
proving that the conditions throughout most of the 
Territory in Tertiary time were similar to those that 
existed in the areas where deposits of this age are 
more extensive. Thus these scattered small deposits 
all point to the conclusion that throughout early Ter¬ 
tiary time deposition under terrigenous conditions was 
in progress over wide tracts of a region which in gen¬ 
eral had a low relief, without nearby highlands that 
yielded much coarse detritus to the areas in which 
were being deposited mud and sand and much vegeta¬ 
tion that was subsequently to become lignite. 

In southeastern Alaska none of the Tertiary sedi¬ 
ments show any indications of including beds of 
marine origin. These sediments are most extensively 
developed in the Kupreanof-Admiralty Island region 
where they are closely associated and in places inter- 
bedded with effusive igneous rock and volcanic tuffs. 
The most complete section of the Eocene rocks is said 
by Buddington to be found on Kuiu Island, where 
the section was as follows: 

/•«i i 

Conglomerates of lava cobbles with Interbedded tuff 


and breccia, predominantly rhyolitic-l,00u+ 

Rhyolitic breccia and tuff-—-—-——— 500— 

Sandstone with intercalated conglomerate near top— 1,200± 

Basal conglomerate with Intercalated sandstone.- 4B0± 

Unconformity. 


The fossils from the sedimentary members have all 
been identified as of Eocene age and comparable with 
those from some of the Kenai beds in the type locality. 
There is some uncertainty as to the age of the upper 
part of the sequence where volcanic rocks predominate, 
because in that part fossils are absent. It is possible, 
therefore, that the upper members may in reality be¬ 
long to a later epoch of the Tertiary. 

Little is known regarding the geology of Kodiak 
Island, but the cursory examinations that have been. 
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made there indicate that at several places, especially 
on its eust coast, are deposits that have a striking re¬ 
semblance to the beds not far to the north, in the 
typical area of Eocene rocks in Kenai Peninsula, or 
to the west, in the various areas of the Alaska Penin¬ 
sula. Both terrigenous deposits of Eocene age and 
marine deposits of Miocene age have been identified 
by means of the fossils they contained. The earlier 
reports, which were based mainly on oral informa¬ 
tion, indicated a considerable development of coal¬ 
bearing rocks of supposed Tertiary age on the west 
coast of Kodiak Island. Some of these places have 
not been examined by geologists, but regarding most 
of those that have been examined in detail the early 
reports have proved erroneous, as their bedrock con¬ 
sists of rocks entirely unlike the Tertiary beds. This 
statement also holds true regarding the occurrence of 
Tertiary rocks on Afognak Island, which lies immedi¬ 
ately north of Kodiak. 

Tertiary sedimentary rocks that were laid down 
under land conditions have been identified in Seward 
Peninsula on the Sinuk River, in the western part of 
the peninsula; on the Kugruk River, in the northern 
part; and on the Koyuk River, in the southeastern 
part. Most of these tracts now have a very small ex¬ 
tent, but doubtless in the past they were much larger 
and have been reduced through .erosion. The beds are 
composed of sandstone and shale with some coaly lay¬ 
ers, though in the locality on the Kugruk River the 
coal is very thick,_ probably being in the form of a 
lens. All the beds have been somewhat deformed, dips 
of 70° being not at all unusual. The paleontologic 
evidence as to the age of these rocks is not at all satis¬ 
factory but is believed to indicate that the beds are 
Eocene and probably in general correlative with beds 
of similar appearance and relations in other parts of 
Alaska. 

In northwestern Alaska sedimentary rocks that were 
laid down under terrigenous conditions in Tertiary 
time have been recognized only in the valley of the 
Kobuk River. There they occur as discontinuous 
patches, none of which is more than a few miles in 
extent. These patches occur principally in the central 
portion of the valley between the Shungnak River on 
the east and Trinity Creek on the west. The rocks 
consist of conglomerate, soft-bedded sandstone, and 
shale, with some thin coal beds. The beds in places 
show dips as steep as 30° and the deformation has also 
given rise to some faulting. No reliable measurements 
of the total thickness of the formation have been made, 
but it must be at least 1,000 feet, as some of the indi¬ 
vidual layers of conglomerate are os much as 200 feet 
thick. A few small collections of fossils from these 
rocks and the similarity of their appearance to Ter¬ 
tiary rocks in other parts of Alaska have led to their 
being assigned to the upper Eocene. There is, how¬ 


ever, still some question as to whether or not there was 
a structural break between the Eocene and the Upper 
Cretaceous in this part of Alaska. If there was not, 
the lower part of this series may belong in the Upper 
Cretaceous and the other members may form a con¬ 
tinuous sequence into the Tertiary, as was suggested 
for part of the sequence in the Eagle-Woodchopper 
district of the upper Yukon Valley. 

EFFU8IVE IGNEOUS ROCKS 

Probably quite as extensive areally as the tracts that 
are occupied by water-laid deposits interpreted as of 
Tertiary age are those that are covered by volcanic 
deposits made up of lavas and tuffs formed during 
this period. These Tertiary volcanic rocks not only 
occupy extensive areas but are widely distributed 
throughout the Territory. In the past they appear to 
have been even more widespread than at present, be¬ 
cause in the long period that has ensued since some of 
them were erupted they have evidently suffered exten¬ 
sive removal through erosion. How great this erosion 
was in places may be conjectured from the fact that 
many of the lava flows now occur as nearly horizontal 
cappings on the tops of mountains that have been 
deeply dissected by streams whose valley floors now 
stand thousands of feet below the base of the lavas. 
This condition is well illustrated in the mountains 
north of Chickaloon. in the Matanuska district of the 
Cook Inlet region, and north of McCarthy, in the 
Chitina district of the central Copper River region. 

Field evidence clearly shows that these Tertiary 
lavas were not the result of a single great outpouring. 
Instead they represent extrusions from different open¬ 
ings at widely different times. Thus in the Alaska 
Peninsula region the volcanism appears to have begun 
early in the Tertiary period and to have continued 
intermittently down to the present day, many vol¬ 
canoes being even now active or having been in erup¬ 
tion during historic time. In the Wrangell Moun¬ 
tains of the Copper River region there is another area 
that appears to have been a volcanic center throughout 
most of Tertiary time and to be still marked by active 
or dormant volcanoes. In Seward Peninsula and in 
the region east of Norton Sound are extensive lava 
flows that appear to have begun in the middle or later 
part of the Tertiary and to have continued at least to 
the Pleistocene. 

Other places where extensive igneous rocks of Ter¬ 
tiary age have been reported are indicated on plate 1. 
Doubtless with more complete exploration of the un- 
sttrveyed areas, the present known distribution of these 
rocks would be extender!, and if it were possible to 
determine their original extent the known area of 
many of the individual tracts would be still further 
increased. The lack of surveys and burial by later 
deposits have probably prevented the representation 
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of the true extent of the Tertiary lavas, especially in 
the lower Yukon-Norton Sound district and in the 
area at the head of Kotzebue Sound east of the lower 
course of the Buckiand River. 

Owing to the impossibility of determining closely 
the age of lavas except where they are in association 
with rocks containing organic remains, whose age is 
known, and the absence of such favorable conditions 
in most of the areas where the Alaskan lavas occur, 
geologists have been able to make only generalized de¬ 
terminations of the age of the Tertiary lavas of 
Alaska in the course of most of the reconnaissance 
and exploratory surveys. It has therefore not proved 
feasible to show separately on the map the lavas that 
were formed during each of the recognized time sub¬ 
divisions of the Tertiary. Instead they have all been 
treated as a unit, even though the incomplete records 
available show that at least lavas of Eocene, Miocene, 
and Pliocene age occur and might be discriminated 
if more detailed information wero at hand. 

The chemical composition of the Tertiary lavas of 
Alaska shows a wide range both areally and strati- 
graphically. In general it appears that the older 
lavas were more acidic than the later ones. This is 
true in the Xelchina-Susitna district of central Alaska, 
where what is considered to be the oldest Tertiary 
lava is rhyolite and the youngest is basalt. It is also 
true in the Alaska Peninsula, especially in the vicinity 
of Lake Iliamna, and in the Yukon region, especially 
in the Cosna-Nowitna district. This relation, however, 
is not universal, for Pogue reports that in the Broad 
Pass district the lowest Tertiary lava is basalt, and 
that those stratigraphically higher are acidic lavas. 
No progressive gradation of composition has been ob¬ 
served in the sequence of lavas in the different fields, 
so that chemical composition does not seem to be of 
itself a safe criterion to use indiscriminately in at¬ 
tempting to correlate different tracts. 

In southeastern Alaska rhyolite breccia, tuff, and 
related volcanic rocks occur on Kuiu, Kupreanof, 
Znrembo, Etolin, Conclusion, and Gravina Islands. 
They are believed to be, at least in part, of Eocene age. 
Basalts and andesites are reported on Kuiu, Kupre¬ 
anof, Zareinbo, Castle, and Onslow Islands, forming in 
places deposits as much as 2,500 feet thick. The 
basalts appear to have been poured out mostly through 
fissures, but a few were evidently erupted from vol¬ 
canic centers. Where it has been possible to determine 
relations, the basalts appear to overlie the Eocene 
sediments and to be younger than the more acidic Ter¬ 
tiary lavas. In fact, there is some evidence that in¬ 
dicates that they are unconformable on the Eocene 
sediments and therefore of Miocene or later age. 
This evidence, however, is not definite enough to be 
determinative, so that the possible lower limit must 
be regarded as Eocene. On Suemez Island, about 50 


miles west of Ketchikan, are rhyolites, andesites, and 
basalts that in many ways resemble those already 
described. Buddington, however, has chosen to 
regard them as more probably to be correlated with 
rocks of similar composition on Graham Pda ml, B. C.. 
which have been assigned to a Pliocene age by Mac- 
Kenzie. 

In the Wrangell Mountains of the Copper River 
region are a series of rhyolitic, andesitic, and basaltic 
flows that appear to have had their beginning before 
the deformation of the early Tertiary plain that was 
developed by erosion in the region and to have con¬ 
tinued later than the dissection which followed its 
uplift. It is t!ie consensus of opinion, therefore, that 
the outpouring of these lavas must have begun in late 
Eocene time and have continued to the present. 

In the Alaska Peninsula region the lavas of Ter¬ 
tiary age are dominantly andesites and basalts. The 
conditions in the Kamishak Bay district, which may 
be taken as more or less typical of the region as a 
whole, are summarized by Mather 4i ns follows: 

Basaltic lava flows and tufts of varied composition rest 
unconformably upon the eroded surface of the Nnknek forma¬ 
tion [this formation is of Upi»er Jurassic age, hut in other 
places the lavns overlie sedimentary rocks of known Tertiary 
age). Apparently this locality during Tertiary time was the 
site of great eruptive activity. Lavas welled up through vents 
and poured out on the surface. Explosive debris waa hurled 
upward and contributed to the building of volcanic cooes. 

In the Anvik-Andreafski region the lavas appear in 
general to be typical of those of the lower Yukon and 
eastern Norton Sound provinces as a whole. Here 
Harrington has discriminated dacites and andesites 
which cut Cretaceous rocks and are overlain by basalts. 
The acidic rocks are correlated with the earlier part 
of the Tertiary, and the outpourings of basalt prob¬ 
ably began in the later part of the Tertiary and 
extended intermittently into Quaternary time. 

In eastern Seward Peninsula, especially in the range 
of hills between the Koyuk and Buckiand Rivers, are 
extensive andesitic lava flows whose age has not been 
determined with certainty but which the writer feels 
may well be the equivalent of the earlier Tertiary 
effusives of other districts. This correlation, however, 
is so uncertain that it is offered as little more than 
a suggestion. Definitely identified Tertiary lavns are 
found at several places throughout Seward Peninsula 
and consist principally of unaltered basalts that have 
suffered practically no deformation. These flows took 
place at considerable intervals of time. It appears 
that the bulk of the lavas were extruded much later 
than the Eocene, some of them even overlying Plio¬ 
cene and possibly Pleistocene sediments and retaining 
on their surfaces in places features that would lead to 

•Mather. K. F.. Mineral resources of Che Kanrlahak Bay region, 
Alaska: U. B. Geol. Surrey Bull. 773, p. 171. 1925 
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placing the date of their outpourings in the very 
recent geologic past. 

INTRUSIVE IGNEOUS ROCKS 

All the effusive igneous rocks of Tertiary age 
reached the surface through vents of one kind or 
another and therefore in part of their passage from 
the deeper-seated regions were intrusive in character. 
In addition to these, however, intrusives have been 
recognized which have had no obvious connection 
with surface extrusives in their neighborhood. The 
largest tract occupied by rocks of this soil is in the 
central Yukon region, including parts of the Innoko- 
Iditarod district and extending northeastward into 
the Cosna-Nowitna and Hot Springs districts, north¬ 
ward into the Melozitna and Koyukuk districts, and 
southward into the region near Sleitmut, in the central 
Kuskokwim Valley. Another extensive tract in which 
Tertiary intrusive rocks have been distinguished is in 
the central section of the Alaska Range, in the vicinity 
of Broad Pass. Doubtless there are many other areas . 
of Tertiary intrusive rocks in Alaska that have not , 
been identified as such, owing in part to the great . 
difficulty in most places of obtaining adequate field 
information for dating closely the known intrusive 
rocks and in part to the unexplored condition of some 
of the tracts in which these rocks may occur. In fact, 
it is the opinion of the writer that many of the igneous 
intrusives that are now vaguely referred to in the 
literature as “ post-Jurassic ” or as “ late Mesozoic ” 
may ultimately prove to be in part of Tertiary age, 
or that the igneous activity, which in places doubtless 
began in later Mesozoic time, may not have entirely 
stopped by the end of that era. 

In the Innoko-Iditarod region, which has been stud¬ 
ied with especial thoroughness, Mertie has identified 
and mapped several areas of intrusive rocks, notably 
quartz monzonite and rocks rich in sodium, such as 
soda granite, soda granite porphyry, oligoclase da- 
cite, and oligoclase-quartz diorite porphyry. He 
states: 4 * 

It Is Inferred from the geologic occurrence that alt these 
addle dikes of aodlc nature are prodneta of the Tertiary 
volcanlara. • • • In any event, they are beUeved to be 

related to the quartz monzonltes and the basic Intrusives aud 
extrusives and are therefore assigned to late Eocene or post- 
Boceno time. 

In the vicinity of Broad Pass, in the central part 
of the Alaska Range, Pogue distinguished as Tertiary 
certain bodies of granite, quartz monzonite, and quartz 
diorite whose intrusion was accompanied or followed 
by injections of granite porphyry and by extrusions 
of acidic lava. The granitic rocks are exceedingly 

«Mertie. J. B., Jr., and Harrington. G L.. The Ruby-Kuskokwim 
regloD. Alaska: U. 8- GeoL Survey BuU. 754. p. 74, 1924. 


massive, and this suggests that they were intruded 
later than the last great deformation of the Alaska 
Range province, which occurred in the middle or later 
part of the Tertiary period. Pogue has suggested, 
however, that this criterion may not be valid, as the 
very massiveness of the granitic rocks may have pro¬ 
tected them from yielding to the stresses that deformed 
less rigid rocks, so that some of them stand vertical or 
are even overturned. 

SYSTEMATIC DESCRIPTIONS 
Phylum THALLOPHYTA 
Clan ALGAE 

Order RHODOPHYCKAE (RHODOMENIALEB) 

Family BHODOHELACEAE 
Genoa CHONDRITES Sternberg 
Chondrites heeri Eichwald? 

Plate 108, figure 1 

Chondrites heeri Eichwald, Qeognoetlsch-paleontologiscbe Be- 
merkungen ueber die Ualbinsel Mangiachlak unci die 
AleutlRcben Iiiselo, p. Ill, pi. 4 [VI], fig. 1, 8t. Peters¬ 
burg, 1871. 

Chondrites sp. Heer, Flora fossilis alaskana: Flora fossilia 
arctlca, vol. 2, no. 2, p. 21, pi. 10, 'fig. 5, I860. 

This well-defined alga was originally collected by 
Hjalmar Furuhjelm at w Katschekmak ” or u Katsche- 
mak ” [Kachemak] Bay, Kenai Peninsula, and sub¬ 
sequently specimens that apparently represent the 
same species were collected by A. F. Buddington on 
one of the islands of southeastern Alaska, several 
hundred miles from the original locality. At neither 
locality, however, has the geologic age of the rock that 
contains the specimen been satisfactorily determined. 
Heer stated that the Kachemak Bay specimen was 
found “in lapide erratico”—apparently drift or float 
material—and remarked: tt Hinc specimen unicum de- 
term inationem speciei et formationis accuratum non 
permittet.” Its inclusion as a specific element in the 
Tertiary flora of Alaska may therefore be regarded as 
tentative only, and in any event the species is of little 
value as an index fossil, for the reason that it so 
closely resembles several others of the genus as to be 
practically indistinguishable from them. It may be 
compared, for example, with Chondrites targionii 
(Brongniart) Sternberg, 90 which has been identified in 
rocks ranging in age from early Mesozoic to late. Ter¬ 
tiary; and it is about equally difficult to distinguish 
from certain forms, found in Pleistocene deposits of 
Spitsbergen, referred by Heer 51 to the existing species 
Fucus caraJicuIatvs Linnaeus. 

m FucoMcs targionii ISrongotart, Htatolre del v4g4taux foaaUei, vol 
1, p 56. pi. 4. flgr 2-6. 1828. 

Heer. Oswald. Die Miocene Flora und Fauna SpUxber*euB: Flora 
foBslllfl arctlca. vol. 2. no 3. p. 88. pi. !5. fljt. 67-75. 1870. 
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localities: Northeastenunost tip of Whitney Island In 
Cleveland Passage, southeastern Alaska (original no. K £1); 
collected by A. F. Buddlngton In 1922 (lot 7566). Kachemak 
Bay, Renal Peninsula, Matanuska-Cook Inlet region. 

Phylum PTERIDOPHYTA 
Class FILICINEAE 
Order FILICALE8 
Family POIYPODIACEAE 
Genus ONOCLEA llnnaeus 
Onoclea sensibilis Linnaeus 
Plate 2. figures 2-4 

Onoclea senalbilia Linnaeus, Species plant a ruin, vol. 2, p. 1002, 
1783. 

Newberry, Lyceum Nat. Hlat. [New Yorkl Annala, voL 9, 
p. 39, 180S; Illustrations of Cretaceous and Tertiary 
plants, pi. 8, fig. 1; pi. 9, figs. 1-3, U. 8. Geol. and Geog. 
Survey Terr., 1878 lLesquereux ident.J. 

Heer, Die fosslle Flora Gronlands, pt. 2; Flora fossilla 
orctlca, vol 7, p. 48. pL 70, fig. 0, 1883. 

Filicitest hcbridious Forbes, Geol. Soc. London QuarL Jour., 
vol. 7, pt 1, p. 103, pi. 2, figs. 2a, 2b, 1851. 
Woodwarditct arcticus Heer [?], Miocene Flora von No~d* 
grflnUnd: Flora foeailla arctlca. vol. 1, p. 80. pi. 1, 
figs. 16, 16b; pi. 45, fig. 2c; pi. 48. fig. 9, 1868. 

Onoclea hebraldica (Forbes) Gardner and Etfingsbaosen, A 
monograph of the British Eocene flora, vol. 1, pt. 3, p. 
68, pi. 13, figs. 5, 5a, 6, 6a, London, 1882 (lncl. In Paleon- 
togr. Soc. Pub., vol. 36.1882). 

Onoclea aenslbilia arctica Heer, Die fosslle Flora Qrttulands, 
pt. 2: Flora fossills arctica, vol. 7, p. 200, pi. 70, fig. 0, 
1883. 

Hollick, U. 8 Geol. Survey Bull. 500. pp. 49. 51. 1912. 
Onoclea tenslbili* fossilxs Newberry, U. 8. Geol. Survey Mon. 
35, p. 8, pL 23, fig. 3; pi. 24. figs. 1-5, 1890. 

The earliest description of this fern as a fossil was 
given by Forbes in 1851, based upon specimens from 
the Eocene of the Isle of Mull, Scotland. He regarded 
them as representing a new species, to which he gave 
the name Filicitest hebridicus. A few years later, in 
collections made by Hayden 52 in the upper Missouri 
Kiver region, subsequently determined to be of Fort 
Union age, Newberry” identified certain specimens 
ns specifically identical with Filicitest hebridicus, but 
referred them to the living species Onoclea sensibilis 
Linnaeus, with the following comment: 

Varying, as the living Onoclea does, In the size, outline, and 
nervation of the sterile frond—from 6 inches to 3 feet in 
height; from a finely reticulated to on open, dichotomous 
nervation: from a blplunote frond with remote, obovate pin¬ 
nules, to a pinnate form with wave-margined pinnae and 
broadly alate rachls—It plainly Includes all the characters 
of the fossils before us, and I therefore find It Impossible to 
separate them. 


•Newberry, J. 8~ Boston Jour. Nat. Hlat., vol. 7, p. 510. 1863. 
“Newberry, J. 8., Notes on the Inter extinct floras of North America : 
Lyceum Nat. Hlat. [New York) Aanals. vol. 9. pp. 36-37. 39-41. 1868. 


Subsequently 04 he also incidentally mentions having 
obtained specimens from Whatcom Lake, near Belling¬ 
ham Bay, Washington; and specimens from south¬ 
western Canada were identified by Dawson,” who gave 
“Porcupine Creek (longitude 106°), near the inter¬ 
national boundary’ 5 as the locality where they were 
found. 

In the meantime Heer 5 * had described certain frag¬ 
mentary fern remains from the Tertiary of Greenland 
under the name Woodwardites arcticus and, in his dis¬ 
cussion of its apparent relationships, says: “ Unter 
den tertiiiren Farm iihneit auch der Filicites hebridi- 
cus Forb. einigermassen unserer Pflanze, allein die 
Maschen sind anders gebildet.” Subsequently 87 he 
figured a fragmentary but well-defined specimen of a 
fern from the same region and described it as specifi¬ 
cally identical with the specimens from the Isle of 
Mull, the United States, and Canada. This specimen 
is described in the text on page 48 under the name 
“ Onoclea sensibilis L., n but on page 260, in the de¬ 
scription of plate 70, and in the legend at the bottom 
of the plate, the figure of the specimen is designated 
“ Onoclea sensibilis arctica Apparently it was his 
intention to indicate his belief in the specific identity 
of the fossil Onoclea sensibilis with his Woodwarditea 
arcticuSy but if so his discussion in this connection, on 
page 49, is not conclusive: 

Es sind mlr frUher a us Grttnland nur kleine Fragmente 
dieses Farna xugckommon, die Ich ate W oodwardites arctica* 
• • • beechrieben habe • • • Der Rand der blattreato 
ersehetu feln gezahnt, wtthreod die Lappen der Onoclea unge- 
xahnt sind. Vielieicht, (lass diese klelnen Zahuchen zufkUtg 
sind und vom Gesteln herriihren." 

It may therefore be inferred that Heer was appar¬ 
ently in doubt in regard to the advisability of defin¬ 
itely uniting together, as one species, all the Green¬ 
land specimens, and for this reason the reference to 
Woodwardites in our synonymy is queried. 

In this connection it may also be pertinent to note, 
however, that Gardner and Ettingshausen, 88 in discuss¬ 
ing the possible specific identity of the American and 
Old World specimens of Onoclea with Heer’s Wood- 
vuirditesy quote a communication received from 
Saporta, in which he says: “Votre Fougfcre de Mull, 
Filicide* hebraidicus, est effectivement identique avec 

“ Newberry. J. 8.. The later extinct florae of North America: U. 8. 
Oeol. Surrey Mon. 35, p. 10, 1808. 

“Dawson, J. W.. Note on the plant* collected by Mr. O. M. Diwbod 
from the lignite Tertiary deposits near the 40th parallel: Report on 
the geology and resource* of the region In the vicinity of the 49th 
parallel, app. A. p. 328. British N. Am. Boundary Comm., 1875 : Roy. 
8oc. Canada Trans., vol. 4. sec. 4, p. 21, 18S6. 

“ Heer. Oswald, Miocene Flora von Nordgrflnland: Flora foasllia 
arctic*, voi. 1, p. 88, pL 1. flgs. 18. 16b; pi. 45. tig. 2c; pi. 48. flg. 9. 
1868; Contribution* to the fossil flora of North Greenland; Idem, 
vol. 2. no. 4, p. 462. pL 40. fig. 6. i860. 

• Heer, Oswald. Die fosslle Flora GrOnlands. pt. 2: Flora fossil!* 
arctica, vol. 7. pp. 48. 260. pi. 70, fig. 6. 1883. 

“Gardner, J. S.. and Ettingshausen. Constantin von. A monograph 
of the British Eocene flora, vol. 1. pt. 8. pp. 69-70 (footnote), lgS*. 
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le Woodward ite* wcticu* de Heer; il suffit pour s‘en 
convaincre de comparer les figures du 4 Flora fossilis 
arctica 1 avec les votres ” 

OnocUa scnsibilis Linnaeus, as a living species, rep¬ 
resents a monotypic genus which is confined to eastern 
Asia and eastern North America; but the discovery 
of its fossil ancestors in northern Europe, Greenland, 
Canada, Alaska, and the western United States proves 
that in the early part of the Tertiary period it had a 
wide geographic distribution that embraced the 
northern part of Europe as well as the northern and 
middle parts of the North American continent and 
probably included also, the intervening region in Asia. 

Localities: Hamilton Hay. Knprounof Island, southeastern 
Alaska (original no. 400) ; col'ccted by C. W. Wright in 1904 
(lot 7474) (pi. 2. figs. 2. 3). MatanuFka coal field. Kings 
River, east bunk, at Coal Camp. 7 miles above mouth, talus 
slope at base of cliff, Mutanuska Cook Inlet region; col¬ 
lected by F. J. K»tz in 3910 (lot 5806) (pi. 2, fig. 4). 

Gcnm DRY0FTERI8 Adamon 
Dryopteris meyeri (Heer) Holliek, n. comb. 

Plate 109. figures 1-0 

A*pidtum meyeri Heer, Flora (ertiarla Ilelvetlae, voL 1, p. 38, 
pi. 11. figs. 2a e, 2g-l, 2k-1. Winterthur, 1855. 

The fragmentary specimens that I have ventured to 
refer to this species possess poorly defined venation 
and few sori. The veinlets are apparently all simple, 
and the sori are round, and these characters, com¬ 
bined with the shape and general appearance of the 
pinnules, strongly suggest the species originally de¬ 
scried by Heer from the Miocene of Switzerland, 
under the name Aspidium meyeri. It has been re¬ 
corded from several Tertiary localities in Eurojie and 
from Greenland and the island of Sakhalin, but it 
does not appear to have l**cn recorded from America 
elsewhere than from Alaska. 

Localities: Divide between Folger Creek and Now! River, 
19.15 miles N. 3.5* K. of North Butte of Twin Buttes, central 
Yukon River region (original no. 2) ; collected by J. B. Mertle, 
Jr.. In 1015 (lot 7007) (pi. 100. fig. 1). Cliff 1 mile south of 
small bay on south shore of King Salmon take, Alaska Penin¬ 
sula (original no. P-21); collected by W. R. Smith in 1922 
(pi. 109. fig*. 2, 3). Summit of mouutnlo 1 mile southwest of 
fork* of Pumtcestone Creek, Alnska l‘eninsti'a (original no. 
P-23); collected by W. R. Smith In 1922 (pi. 109. flg. 4). 
Summit of mountain half a mile cost of head of north branch 
of Russel Creek. Alnakn Peninsula (original no. P-24); col¬ 
lected by W. R. Smith In 1922 (pi. 109. figs. 5, 0). 

Gena* HAUSMAJJNIA Danker 
Haunrnannia at wood i Holliek, n. ap. 

Plate 6, figures 8-9 

Frond flabelliform, about 10 centimeters in width 
across the middle by 8 centimeters or more from the 
base to the middle of the upper margin, with pitted or 


rugose surface; margin irregularly crenate-dentate; 
primary venation strong, flabellate-tripalmate, dichot- 
omously 4 or 5 times forked or branched, the ulti¬ 
mate branches terminating in the marginal sinuses 
and merging into a vein which forms the margin and 
connected throughout the lamina of the frond by ir¬ 
regular cross venation, the spaces between the latter 
subdivided by a finer system of veins that enclose 
groups of the pits and rugosities (sori). 

This is one of the most interesting of the many un¬ 
expected generic elements revealed in the Tertiary 
fiora of Alaska. Under the genera Haxt^nannia 
Dunker,” Protorhipis Andrae, 60 and other genera 
now relegated to synonymy, about 20 species have been 
described; but these are all of Mesozoic age. extending 
from Upper Triassic 61 to Lower Cretaceous. 61 and 
our species is the first one recorded from any horizon 
of more recent age. When first examined its striking 
similarity to Hausvwvnia forchhammrri Bartholin, r,i 
an Old World Jurassic species, was at once noted; but 
inasmuch as our specimens were found associated in 
the same collection with dicotyledonous leaves of well- 
known Tertiary species its stratigraphic position could 
not l>e questioned. 

The only other allied species previously recorded 
from the New World are Jlausmanvia? californioa 
Fontaine/ 14 from the Knoxville formation of Cali¬ 
fornia, and Protorhipi* fisheri Knowlton, 0 * from the 
Kootenai formation of Montana—both of Lower Cre¬ 
taceous age; although Newberry 06 described certain 
plant remains from the Upper Cretaceous Raritan 
formation of New Jersey under the name llausmannia 
riyida , which, however, has no apparent close relation¬ 
ship with the genus, as was discussed by Berry, 67 who 
renamed the species Ncwbcrryana riyida . giving to it 
a new generic name and remarking: w What its real 
nature is I am at a loss to say. It is probably a fern.” 

» bunker. Wilhelm, llor.offmphle der norddeutschen Wealdenbildunp. 
p. 12. pi. 8. flg 1; pi. 0. flfi. 12. Braunacbwel*. 1*46 (type. //. 

dichctoma). 

“Andrae. K. J.. BeltrA^c rur Kcnntnisa der fuMlIen Flora Sleben- 
liurgcna und c|e« Ranatcit : K.-lt. *eo). Relchsanstalt Al>h. t vol. 2, pt. 3. 
no 4. p. 35. pi. 8. flfi. 1. 1*55 (type. P buchU. 

u Ifautmann a intcffrifoiia (Nnthorat) Richter— ProtorhipU inlcyrl- 
folia Nathorat. Om florau t akAne* Kolfftrande blldnlnffar. I. FInrnn 
rid BJuf. pt. 2: Nvcrlgea cool, undersiik!>)»*, scr. C. no. 33, p. 57. 
pi. 11. (Uj. 2. Stockholm, 1*79. 

m fTawtmannia rrftacra (VelcnovKky) Richter — Platyrerium rrela- 
ccnm Velenovaky, Kvttena Ceaklbo Cenomanu : K. bfthm. Geaell. W'ln*. 
Abh. m r. T. vol. 3. no. 8. pi. 5. fig 16. 1880 -rtatyccriphpllum 
irrlarrum Velenovaky. idem. p. 20. 

“Bartholin. C. T.. Notfe I den bornholmake .1«rafo>motion fore 
kommende I'lantofnrNCrolujrer. pt*. 1 and 2: Bot. Tldaakr., vol. 18, 
P 20. pi. 11. flea. 4-0; pi. 12. flea. 1. 2. 1892. 

“ Fontnlne. W. M., Stn'ua of the Me*o*olc flora* of the United Stale*, 
aecoud paper : TJ. 8. Geol. Surrey Moo. 48. p 238. pi. 65, fl*. 47. 1905 

lioofij. 

-Know) ton. F. II.. Description of n collection of Kootanle plauta 
from the Great Falls coal field of Montana : Smithsonian Miac. Coll.. 

vot. 50. pt. 1. p. 114. pi. 12, 3. 4. 1907. 

“Newberry. J. S.. The florn of the Aml>«y days; U. 8. Oeol. Bar 
vey Moo. 26. p. 35. pi. 1. Age. 2. 3. 5. 1895. 

«* Berry. E. W„ The flora, of the Rnrltan formation : New Jersey 
Geol. Survey Bull. 3. p. 220. 1911. 
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An excellent discussion of the generic affiliations of 
Hausmannia and Protorhipis, with bibliographic ref¬ 
erences and citations, is included in Knowlton’s article, 
pages 115-110; and those who may be further inter¬ 
ested in (he subject may consult the quarto mono¬ 
graph by Richter,” in which are descriptions and fig¬ 
ures of nearly all the species known up to the date of 
its publication, with a very full bibliography. Also, 
in this connection, mention should be made of Holler’s 
paper on the fossil flora of Bornholm, Denmark,” in 
which two new subspecies or varieties (Hausmannia 
forchhammeri dent at a™ and H. forchhanvmeri lah 
ciniata 71 ) and one new species (Hausmannia (Pro¬ 
torhipis) acutidens 7 *) are described and figured. 

The surficial characters of the fertile frond are well 
exemplified in figure 9, plate 6, where the sori may be 
seen covering the entire surface of the specimen, form¬ 
ing polygonal, mostly quadrate groups. This feature ; 
of (he genus, with figures of the sporangia in Hans- 
mannia forchhanwieri dcntata, is described and dis¬ 
cussed in a paper by Haile/* based on specimens in 
the State Museum of Natural History at Stockholm. 

In regard to the botanical relationship of the genus 
Hausmannia, at least as represented by H. atwoodi, 
fl. forchhammeri , Protorhipis fisheri , etc., there can 
be no doubt (hat it is a fern, and one so closely allied 
to the living genus Dipteris that they might be re¬ 
garded as congeneric. The probability of their ge¬ 
neric relationship has been discussed by several authors 
and was made the subject of a comprehensive paper by 
Seward and Dale. 74 Seward 76 had previously founded 
and defined the family Dipteridinae to include the 
living genus Dipteris and the fossil genera Hausman¬ 
nia and Protorkipis . 

The genus Dipteris, which includes four living spe¬ 
cies, is limited to tropical and subtropical regions in 
eastern and southeastern Asia and tropical Polynesia, 
and it is of great interest to know that the last Ameri¬ 
can representative of the family was native in Alaska 
in the Tertiary period, and that the northern limit of 
(he living species that resembles it most closely, Dip- 
tiris conjugata (Kaulfuss) Reinwardt, is the island 

* Richter, P. B., Belt rage xur Flora der aoteren Krelde Qucdlinburgi, 
pt. I, Die Gattung Uauamannia Duaker und elnlge aelteuere PHhd 
■ enreate, Leipzig, 1906. 

•Holler, Hjalmar, Bid rag till Bornbolma fotalla flora—Pterldofyter: 
Luud Unlv. Araak., voL 38, pt. 2, do. 0, 1002 ; U.>g Soc. I'hyaiog. LuoJ 
Acta. vol. 13, no. 5, 1002. 

•Idem (Arwk.), p. 49, pi. 4, figs. 15, 17; pi. 5, flga. 1, 2; pi. fl, 
fig. 27. 

71 Idem, p. 50. pi. 4. fl*. 16; pl.5, flg. 4. 

•Idem, p. 51, pi. 5. flg. 7. 

•Flalle. T. O., On the aporangla of some Mesozoic ferna: K. arenska 
vet.-nkad. Arklv botaolk, vol. 17, no. 1, pp. 19-21, pi. 2. figs. 10-24. 
1921. 

u Seward. A. C., and Dale, Elizabeth. On tbe structure and affinities 
of Dipterta, with notes on the geological history of the Dlptcrldlnae: 
Hoy. Soc. London PbUoi. Tram., eer. B, voL 194, pp. 487-513, pis. 
47-49, 1901. 

•Seward. A. C.. La flora w*nlil!enne de BcrnlHsnrt: Mu*. roy. hist, 
nat. Belgique M$m., vol. 1. p. 17. 1900. 


of Formosa, thus adding further evidence in regard to 
(he subtropical clim§(e that must have prevailed in 
Alaska up to and during at least the early part of the 
Tertiary period. 

The species is named in honor of the collector, 
W. W. Atwood of (he United States Geological Survey. 

Locality: Head of Herendeen Bay, east of Portage Valley, 
Alaska Peninsula (original no. 10) ; collected by W. W. Atwood 
in 1908 (lot 5180). 

Oenui DENJ78TAXDTIA Bernhardi 
DennaUedtia bio mat rand i (Hccr) Hollick, n. comb. 

Plate 2, figure 5 

BphenopterU {Qymncgrarmner) blomstrandi Heer, Miocene 
Flora von Spitxbergen: Flora fossllla arctica, vol. 1, 
p. 155, pi. 29, figs. la. b, c, d, e, 2a, b, 3, 4a. b, c, 0a, 
b. c. d. 1868 . 

8phnru>j>teriB blomstrandi Heer, Nachtrfige tur mlocenen Flora 
GrCnlandB : Flora fossllis arctica, vol. 3, no. 1, p. 12, 
pi. 1. figs. 3, 4a. 6, 1874. 

These fragmentary remains are, apparently, specifi¬ 
cally identical with similar remains described and 
figured by Heer under the name Sphenopteris blom¬ 
strandi, from the Tertiary of Spitsbergen and Green¬ 
land. 

Knowlton, 79 in his discussion of Dennstaedtia amier- 
icana, suggests that these two species are at least con¬ 
generic, and he definitely unites DavaUia (Stenol&ma) 
tenuifolia Swartz, as identified by Dawson TT from the 
Eocene (Paskapoo) of British America, and AsplenU 
um tenerum Lesquereux 78 (not A. teneram Forster, 
1786), from the Eocene (Fort Union) of North Da¬ 
kota, under the new generic and specific combination 
Dennstaedtia americana. Subsequently/ 9 in the syn¬ 
onymy of D. americana , he includes Sphenopteris 
blomstrandi Heer without discussion or comment in 
respect to its date of publication. 

Comparison of the figures of all the species men¬ 
tioned certainly indicates specific identity, and if they 
are to be so regarded Heer’s specific name has prece¬ 
dence and they must all be grouped under the name 
here adopted for the specimens from Alaska. 

Incidentally it is of interest to note that in both 
Alaska and Spitsbergen the species is associated with 
Equisetum arcticam Heer. 

Locality: Cape Douglas, Alaska renlnsula (original no. 16) ; 
collected by R. W. Stone In 1904 (lot 3527). 


• Knowlton, F. H., Descriptions of fossil plants from the Mesozoic 
And Onozotc of North America. I; 8mlthaonlnn Mtac. Coll., vol. 52. 
pt. 4. no. 1884, pp. 492-495. pi. 63. flg. 4 ; pi. 64. figs. 3-5, 1910. 

• Dawtoti. J. W„ Note on the plants collected by Mr. O. M. Daw-»oa 
from the Hgolte Tertiary deposits near the 49tb parallel: Report on 
the grology and rrtourcea of tbc region lo the vicinity of tbe 49tb 
parallel, app. A. p. 329. pi. 10. flga. 1. la. 2. 2a. British N. Am. 
Boundary Comm.. 1875; Roy. Soc. Canada Trans., vol. 4, sec. 4, p. 21, 
pi. 1 . flga. 1 . la. lb. 1886 [18B7|. 

• Lesquereux. Loo. The Cretacaoua and Tertiary Corns: U. S. G*ol. 
Survey Terr. Kept., vol. 8. p. 221. pi. 4flA. figs. 1. la. 2, 1863. 

•Knowlton. F. II.. A catalogue of the Mesozoic and Cenozolc i»v*o' n 
of North America : U. 8. Geol. Survey Bull. 696. p. 230, 1919. 
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Genus ABPLESIUM Linnaeus 
Asplenium alaskanum Hoi lick, n. sp. 

Plate 3, figures 1, la. lax; plate 4. figures la, lax, lb, lbx, 2-6. 

6a ; plate 5, figures 3-5 

Fronds large, once-pinnate, the sterile and fertile 
fronds apparently separate: main rachis prominently 
channeled or ridged; pinnae alternately arranged, sub¬ 
tending obtuse angles with the main rachis, the lower 
ones at right angles and reflexed, linear-oblong to 
linear-lanceolate, pinnatifld; sterile pinnae pinnatifid 
for about one third to one half their length, the divi¬ 
sions with rounded, upward-curved, blunt apices: fer¬ 
tile pinnae pinnatifid almost to the rachis, the divi¬ 
sions linear-lanceolate-falcate: venation pinnate 
throughout, consisting of a midvein in each of the 
divisions of tiie pinnae, with numerous simple, sub¬ 
parallel, upward-curving side veins;sorioblong-linear, 
crowded, one attached to each side vein, oblique to the 
midvein. 

This fern was evidently large, and the sterile and 
fertile pinnae were apparently borne upon separate 
fronds. The two kinds of pinnae differ considerably 
ir. appearance, but their close association in the same 
layers and pieces of matrix indicates, beyond reason¬ 
able doubt, that both belong to the same species. 

The sterile pinnae vary more or less in shape and 
size, according to the part of the frond to which they 
belong. Plate 3 represents the median part of a 
sterile frond, and an enlargement (figure lax) of a 
median portion of one of the pinnae (a) in the lower 
left-hand part of the specimen, showing the char¬ 
acters of the venation. Similar fragmentary pinnae 
are also represented by figure 2, plate 4, and figure 5, 
plate 5. Pinnae from median or proximal and from 
distal parts of fronds are represented by figures la 
and lb, respectively, on plate 4, with enlargements 
(figures lax and lbx) showing details of pinnatifica- 
tion and venation. Figure 1, plate 4, as a whole, in¬ 
cludes two distinct fragments, which are probably not 
parts of one and the same frond, inasmuch as each is 
in a separate layer of the matrix, part la being super¬ 
imposed upon part lb. Other fragments of pinnae 
that belong to median-distal parts of sterile fronds are 
represented by figures 3 and 4, plate 4, and by figures 
3 and 4, plate 5. 

Fragments of fertile fronds are represented by fig¬ 
ures 5 and 6, plate 4, and figure 6a shows the shape and 
arrangement of the sori in detail. 

The simple pinnate venation in our specimens is 
not typical or characteristic of any one genus, and if 
only the sterile pinnae were available for comparison 
these might equally well be placed in the genus Las- 
trea; but the linear sori on the fertile pinnae are 
clearly asplenoid in character. 


A specimen from the Eocene of Currant Creek, 
Dreg., that is practically indistinguishable from the 
sterile pinnae of our Alaskan specimens, was originally 
described by Newberry,* 0 under the name Lastrea 
( Goniopteris) knightiana , but was subsequently fig¬ 
ured and identified as Lastrea (Goniopteris) fischeri 
Heert,* 1 from the Miocene of Switzerland, which it 
resembles very closely; but specific or even generic 
identification is impossible without fertile pinnae for 
comparison. The same species was also identified by 
Lesquereux •* and by Knowlton 11 from the Eocene 
and Miocene(?) of Oregon, but these identifications 
also were based entirely on sterile pinnae. 

Another species in which the sterile fronds resemble 
the Alaska specimens is Asplenium iddingsi Knowl¬ 
ton, Bi from the Eocene of the Yellowstone National 
Park, but, if the fragment of a fertile pinna repre¬ 
sent ed by Knowlton’s figure 2 is correctly identified 
with the species, it is clearly different from ours. 

Finally, attention may be called to the European 
species Polypodies thelypteroides Brongniart,** as de¬ 
scribed and figured by Watelet 86 from the Eocene of 
France, in which the shape of the pinnae and pinnules 
and the character of the venation are identical with 
those of our species; but the sori are round. Sterile 
pinnae in each would be indistinguishable one from 
the other. 

Localities: Controller Bay region. 1,000 feet above creek 
emptying into Berg Lake, where Happy Hollow trail passes 
around shore (original no. 42); collected by G. C. Martin, 
Sidney Paige, and A. G. Maddren In 1905 (lot 3847) (pi. 3, 
figs. 1, la, lax; pi. 6. fig. 5). Yakutat Bay, west shore, small 
creek at Dalton s coal outcrop (original no. 141) ; collected by 
R. S. Tarr in 1905 (lot 3879) (pi. 4, figs, la, lax, lb, lbs, 2-6, 
6a). Port Camden Bay, Kata Island, Alexander Archipelago 
(original no. 15b); collected by E. M. Kindle in 1905 (lot 3651) 
(pl. 5, figs. 3, 4). 

Genus PTERI8 Linnaeus 
Pterifi inequilateralis Hollick, n. sp. 

Plate 5, figure 1 

Size and shape of frond not known; pinnae inequi¬ 
lateral, deeply pinnatifid or with pinnules confluent at 
their bases; divisions or pinnules entire, opposite, 

•Newberry. J. 8.. Brief descriptions of fowtl plant*. chiefly Ter¬ 
tiary, from western North America : tJ. S. Nat. Mui. Proc,, vol. 5, p. 
503. 1882 (1883); The later extinct flora* of North America: D. 8. 
Geo!. Surrey Mon. 35, p. 10. pl. 48. fljr 6. 1898. 

B H'*er. Otwald, Flora tcrtlarla Helvetia*, vol. 1. p. 34, pl. 9. flg*. 
3a-3e. Winterthur, 1855. 

■ Leeuueretix, Leo. The Cretaceous and Tertiary floras: U. B. Oeol. 
Survey Terr. Rept.. vol 8. p. 239. pl. 50. fl*». 1. la. 3883. 

* Knowlton, F. H.. 0. S. Geol. Survey 20th Ann. Rept., pt. 3, p. 38, 
pl. 1. flg. 2. 1900. 

* Knowlton. F. H.. Fossil flora of the Yellowstone National Park: 
U. 8. Geot. Survey Mon. 32. pt. 2, p. 560. pl. 79, flg*. 2, 3; pl. 80, Aga. 
O, 10. 1890. 

* Brongnlart, Adolphe. Tableau dee genres de vgg4taux fossils: 
Dhtlnnnnlre unher**! d'blstolre oaturelle, vol. 13. pp. 115, 164, 1849. 

"Watelet. Adolphe, Description des plsntes foaalles du bassln de 
, Paris, p. 48. pl. 13. flg. 1. I860. 
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about 2.5 centimeters in length on one side of the 
r&chis and 1.5 centimeters on the opposite side, lanceo¬ 
late-falcate in outline, blunt-acuminate; nervation pin¬ 
nate, once-forked. 

This fragment apparently represents a large fern 
with inequilateral pinnae such as are characteristic of 
several species in the genus Pteris. It has some re¬ 
semblance to Pteris inequalis Heer, #T from the Miocene 
of Switzerland, but is much larger and more conspicu¬ 
ously inequilateral. It may also be compared with 
Pteris gronlandica Heor, M from the Tertiary of 
Greenland, especially with his figure 1 on plate 107, 
from which it appears to differ merely in ita some¬ 
what more robust and slightly broader pinnules— 
differences such as might exist in individual pinnae 
on the same frond. 

Locality: Controller Bay region, bed of creek flowing into 
head of Canyon Creek from Mount Cbezem, at an elevation of 
2.000 feet (original no. 38); collected by A. Q. Aladdren In 
1005 (lot 3846). 

Pteria oeningensis Unger? 

Plate 9, figure 3 

Pterin ocningenni* Unger. Clitoris protogaea, pt. 1, p. 124, pi. 

37. fig*. 6. 7. Leipzig, 1841. 

The fragmentary specimen referred tentatively to 
this species has not been heretofore recorded from the 
New World, except by Heer 88 from the Tertiary of 
Greenland, and his figures of the Greenland specimens 
do not compare as closely with ours as certain figures 
by the same author 90 of specimens from the Tertiary 
of Switzerland. 

Our specimen is also suggestive of Fieris inaequaUs 
Heer. 91 but as only a portion of one side of the pinna 
is preserved intact it is impossible to determine 
whether or not the two sides were unequal. The re¬ 
semblance of these two species, one with the other, was 
noted by Heer 92 in his description of the pinnules of 
Pteris oeningensis , in regard to which he remarks that 
“ sie ahneln sehr denen der Pt. inaequaHs Hr., die fied- 
erchen sind aber beiderseits gleich.” 

Locality: Portage (Bnlbon) Bay. Alaska Peninsula (original 
no. 6); collected by W. W. Atwood and H. M. Eaktn in 1908 
(lot 6178). 


97 Heer. Oswald. Flora rcrflnrla Helverlae. vol. 1. p 39. pi. 12. flgs. 
6a. b. c, Winterthur. 185ft: vol. 3. p 154. pi. 145. flgv. 1-3. 18G9. 

* Heer. Oswald. Flora fost>l1l* arctic®, vol. 7. p. 40. pi. 70. flgg. 1-5; 
pi. 107. flg. 1. 1838. 

* Heer. Oswald. Flora fossSlli arctics. vol. 1. p. 87. pi. 45. flg* 8a. 
8b. 1888: Nacblrtlge lur foeeilen Flora Uronlands: Idem. vol. 6. pt. 2. 
p. 0. pi. 3. fljra. 1-4, 8b. 1880. 

•“Heer. Oswald. Flora terttnrU Helvetia*, vol. 1. p. 39. pi. 12. flu*. 
5S-61. Winterthur, 1856; vol. 3. p. 154. pi. 145. figs 5. 6. 8b. 8c. 1850. 

* liter. Oswald. Nsturf. Op HI. Zurich Mitt., vol. 8. p. 95. 1853: 
Flora rertlarla Helvetia*, vol. 1, p. 30. pi. 12. figs. 6a-8c, Wtotertbur, 
1855; vol. 3. p. 154. pi. 145. flga. 1-3. 1859. 

" Heer. Oswald. Flora fosslllt arctic®, vol. 6. p. 9. 1880. 


Pterin pseadopennaeformig Lesquereux 

Plate 75, figure lb 

Pterin pteudopennactormin Lesquereux, U. S. Geol. Survey 
Terr. Rept. vol. 7, p. 52, pi. 4, figs. 3, 4, 1878. 

Our single fragmentary specimen appears, undoubt¬ 
edly, to belong to this species as described and figured 
by Lesquereux from the Eocene of the western United 
States and by Hollick M and Berry 94 from the Eocene 
of Louisiana. 

Whether or not the species is distinct from Pteris 
pennaeformis Heer 9 * of the Old World has been dis¬ 
cussed by nearly every author who has compared them. 
Lesquereux 94 originally regarded the specimens from 
the western United States as identical with Ileer’s 
species and remarked: “ The species may differ some¬ 
what from that of Europe, but, in the state of the 
specimens, the difference is not apparent and subse¬ 
quently, in his report on the Tertiary flora, where he 
first used the new specific name, he said: “The frag¬ 
ments representing this species f pseudopennaeformis ] 
* * * seem referable to the Miocene form ( pennae¬ 
formis] described by Heer. * • * A comparison 
of specimens only could determine either identity or a 
specific difference between the European and Ameri¬ 
can forms.” 

Berry, in his discussion of specimens from Louisi¬ 
ana, remarked that P. pseudapennaeformis is similar 
to P. pennaeformis w in a general way but is entirely 
distinct” If they are distinct, then Pteris pseudo - 
pennaeformis is a strictly American Eocene species, 
with a geographic distribution that includes Alaska, 
the western United States, and the Gulf States as far 
east as Mississippi. 

Locality: Yakutat Bay. west shore, at Dalton’s coal outcrops 
(original no. 141); collected by R. 8. Tarr In J905 (k»t 3879). 

Pteris aitkensia Heer 
Plate 109, fignre 8a 

Pterin silken nit Heer, Flora fossil! a olaakana: Flora f oast lift 
arctlcft. vol. 2. no. 2, p. 21. pi. 3, flg. 7a, 1869. 

Elchwahl, Gecgnoetlsch-palaeontologische Bemerkungen 
neber die Halbfnsel Manglsclilak und die Aleutiscben 
iDselo, p. 112, 8t. Petersburg, 1871. 

Knowlton, U. 8. Nat. Mus. Proc., vol. 17. p. 212. 1894; Geol. 
Soc. America Bull., vol. 5, p. 577. 1891; U. S. Geol. Sur¬ 
vey 17th Ann. Rept.. pt. 1, p. 877, 1896. 

Our specimen is almost certainly referable to this 
species, although the marginal denticulntions are so 
obscurely defined as to be discernible only in certain 


" llolllok. rthur. A report on n collection of fossil plant* from 
northwestern Louisiana : Louisiana Geol. Survey Special Rept. B. p. 
279. p!. 32. fig. I. 1899. 

"Berry. E. W. The lowrr Eocene floras of eoutheaetern North 
AmerPn : t'. S. Geol. Survey Prof. Paper 01. p. 168. pi. 9. flg. 8. 1916. 

• lleer. Oswald. Florm terNari® Helvetia*, vol. 1. p. 38, pi. 12. 
Afra. Ja-ld. Wlntertbor. 1855. 

m Lesquereux. Leo. U. S. Geo!, and Geog. Survey Terr. Ann. Rept. for 
1870. i>. 384. 1871 ; Idem for 1871. p. 283. 1872. 
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places and by careful examination. Where the mar¬ 
gins are not clearly defined it is difficult to distinguish 
between this species and Pteris gronlandica Heer 9f 
and other allied species. 

The type specimen described and figured by Heer 
was collected by Hjalmar Furuhjelm on Kuiu Island, 
Alexander Archipelago, in the same region as that in 
which our specimen was obtained. It has also been 
found in the Tertiary of Greenland 98 and in the Mac¬ 
kenzie River region of Canada 99 

Locality: Near head of Hamilton Bay. Kupreanof Island, 
southeastern Alaska (original do. 56); collected by A. F. Bud- 
dlngton In 1922 (lot 7565). 

Family 0B1TUNDACZAE 
Genas OSMUNDA Linnaeus 
Osmunda doroachkiana Goeppert 1 

Plate 2, figure la ; plnte 109. figure 71 

Osmunda doroschkiana Goeppert, Schlesische Gesell. vaterl. 
Culture 39te Jahresber., Abt. Naturwias. u. Med., Abh., 
p. 203. 1861. 

Osmunda doroshiana Goeppert, Acad. imp. sci. St.-P6tersbourg 
Bull., vol. 3. p. 457, 1861. 

Osmunda doroschiniana Goeppert. Elchwald. Geognostlscb- 
pulAeouiologiscbe Bemerkungen ueber die Halbinael 
Mangiachlak und die Aleuttscben Inseln, p. 112, pi. 4 
[“ PL VI" on plate], figs. 2, 3. St. Petersburg, 1871. 

This species represents one of the first fossil plants 
described from Alaska. It is probably the fern pro¬ 
visionally identified by Grewingk 2 as the Paleozoic 
species Ncuropteris acutifolia Brongniart, from Unga 
Island, the same locality in which the specimens were 
collected by Doroschin upon which Goeppert based the 
species Osmunida doroschkiana —a locality in which 
only Tertiary plants have been found. The exact 
locality, as given by Goeppert, is “das westliche Ufer 
der Saharoschen Bucht ” (= Zachareffskaia or 
Zachary Bay). 

There seems to be little doubt that this species is 
known under several different names. As one ex¬ 
ample in this connection may be cited Osmunda 

* Herr, Oswald. Die foasJle Flora GrOolnndB. pt. 2: Flora fosallis 
arctlca, vol. 7. p. 40. pi. 70. figs 1-5; pi. 107. fig. 1, 1883. 

“Heer. Oswald. NachtrHge xur Mloceoen Flora Orflnlanda: Flora 
foasllii arctlca. vol. 3. no. 3. p. 0. pi. 1, fig. 6a (fig. 0 on plate), 1874. 

" Dawson, J. W., On fossil plunta from tbo Mnrkeoxle and Bow 
Rivera: Roy. Soc. Canada Trana., vol. 7. sec. 5, p. 70. pi. 10. 0*. 1. 
1880. 

1 By referring to the synonymy It may be seen that the specific name 
Is spelled Id three different ways. The orlglunl spelling of the name by 
Ooepprrt. In l«tll (op. rlt. (Scblcslscbe Ooscll.). p. 2«U). was In a.-, 
cordance with Its referent to ‘* Obrlst-Lieutenant v. Doroachkln hut 
be subsequently modified It to an to conform to his new rendition of 
DoroKchin't name as “ Oberst Lieutenant Hr. v. Doroschin** (op. dt. 
(Acad. Imp.), p. 465). nod in 1871 Elchwald still further modified It. 
probably merely oo etymologic grounds, anil refetred to Doroschin as 
“ Bergingenleur Staatsratb l’eter Doroschin •* (op clt . preface. |«. li. 

■Grewingk, C. C. A., Beitrag xur Kenotnlss der orocrAiiM-chcn und 
geognoatlsihcn BeschoffeDhclt der Nordwest KUsie Atnerlkns uilt den 
aollegenden Inseln; Russ. k. mineral. Gceell. Verb.. J.<hrg 18!8-4*> 
pp. 170, 304. 1850. 


strozzii Gaudin, 1 from the Miocene of Italy, which 
appears to be specifically identical with it; and Heer 4 
suggests its possible identity with Osmunda heerU 
Gaudin, from the Miocene of the Old World and the 
Eocene of Greenland. 

Specimens referred to Osmunda toreUii (Heer) 
Heer* by Lesquereux,® collected by W T . H. Dali at 
Coal Harbor, Unga Island, are undoubtedly identical 
with Osmunda doroschkiana; but whether or not Les- 
quereux’s reference of the specimens to Heer s species 
was justified may, perhaps, be regarded as an open 
question. 

Localities: Head of Hcreodeen Boy. east of Portage Val¬ 
ley, Alaska Peninsula (original no. 10) ; collected by W. W. 
Atwood In 1908 (lot 5180) (pi. 2, flg. la). Port Camden, about 
3 miles southwest of Corn Island. Kuiu Island. Moutbcaatem 
Alaska (original no. 271); collected by A. F. Bnddington iti 
1922 (lot 7580) (pi. 109. flg. 7). Unga Island, Alaska Peninsula. 

Osmunda dubioaa Hollick, n. ap. 

Plate 5. figure 2 

Size and shape of frond not known; pinnae deeply 
pinnatifid; divisions Ungulate, 1.2 by about 8 centi¬ 
meters, obtuse, entire, alternately arranged, the mid¬ 
veins subtending obtuse, almost right angles with the 
rachis; venation pinnate; veins once-forked. 

This is a very small fragment upon which to base a 
specific description, but the general characters are 
well defined and are probably sufficient to identify the 
species in the event of a more complete specimen being 
brought to light. 

Localities: Cape Douglas, Alaska Peninsula, cape west of 
cabin (original no. 5) ; collected by R. W. Stone in 1904 (lot 
3326). Ungn Island (?), Alaska Peninsula. 

FIOCALE8 of uncertain relationship 
Genus PEC0PTERIS Brongniart 
Pecopterin sp. Heer 

Pecoptvri* 8p. Heer, K. Hventka vot-akad. Ofvera. Fdrb., vol. 25. 
no. 1, p. 66. 1868. 

This generic determination is probably erroneous, 
as Prcopteris is a Paleozoic genus, and the locality is 
one in which only Tertiary plants have been collected. 
The probability is that the specimen was afterward 

• Gsiulln. c. T.. Contributions A In flonr fossils Itallenne. M4n». 6: 
S«m\ bo!vf. Ique sci. nut. Nouv. mfm, vol. 20, pt. 3. p 0, pi. I, figs. 1-4, 
1*4)2. 

• User. Oswald, Miocene Flora von NordgrOnlnnd • Flora fossilis 
arctlca. vol. 1. p. 88. pi. 1. figs. 0-11; pi. 8. flg. 15b, 1888. 

• Heer. Oswald, Ueberslcht der Mloceoen Flora der arctlschen Zone: 
Fiora fo'sllls nrcticn. veil. 3. no. 4. p. 14. 1874; Miocene Flora der 
lnsel Sacholln : Idem, vol. 5, do. 3. p. 10, pi. 1, flgv. 4, 4b, 1878; -=* 
Htmltelitcm torclli (Heer) Heer, Contributions to tbs fossil flora of 
North Greenland: Idem. vol. 2, no. 4. p. 462, pi. 40, figs. l-5a; pi. 
55. flg 2. I860; « i'scoptcrlB tnrvUU Heer, Miocene Flora von Word 
gronland: Idem. vol. 1, p. 88. pi. 1, figs. 10. 15b. 15c, 1808; Die ter- 
tllre Flora von GrOnlcnd: Idem, vol. 7. p. 53. pi. 80. Gg. 5b; pi. 102. 
figs. 1. 2b. 3. 5. 1883. 

• Lesqoerev, Leo, Contributions to the Miocene flora of Alaska: 
**. R. Nat. Mua. Proc . vol. 3. p. 444. pi. 8. flgs. 8-6, 1882 118831. 
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included in some one or another of the Tertiary spe- | 
cies described from the region, as it does not appear to I 
have been subsequently mentioned by Heer. 

Collected by Hj&imar Furuhjelm on Keku Island, 
southeastern Alaska. 

Qenui ANTHR0PHY0PSI8 Nathortt 
Anthrophyopsis hamiltonen&la Hollick, n. «p. 

Plate 6 . flgrurea 1-5 

Frond or leaflet lingulate-lanceolate, unsymmetrical, 
about 12 centimeters in maximum length by about 4 
centimeters in maximum width, broadest below the 
middle, somewhat constricted and curving above to 
a rounded apex, curved and tapering below to an in¬ 
equilateral, narrow, cuneate base that is prolonged into 
a short footstalk; margin entire; venation elongated 
fl a be 11 ate; veins all of equal rank, mostly simple for 
a short distance from the base, forking and more or 
less acutely reticulated above. 

It is with some hesitation that these specimens are 
referred to the genus Anthrophyopsis? originally so 
named by Nathorst in order to indicate its supposed 
relationship to the living fern genus Antrophyum 8 
but subsequently • transferred by him to the fossil 
eycadean genus Cterns , for the reason that the matter 
of their correct ordinal relationship must be regarded 
as an open question. It appears to be probable, how¬ 
ever, that the Alaskan Tertiary specimens are con¬ 
generic with the Old World Triassic species included 
under A nth ropkyopsis and later under Cterns, al¬ 
though these generic names may not indicate their 
correct taxonomic relationships. In connection with 
any discussion of plant remains of this general type 
or appearance attention should also be called to Canrui 
tocenica Berry, 10 from the Tertiary (Eocene) of the 
southern United States. The general surficial re¬ 
semblance between the figures of this species and those 
of our Alaskan specimens referred to the genus 
Anthrophyopsis is certainly dose enough to warrant 
careful comparison. Generic identity between them 
appears to be possible. 

Localities: Head of Hamilton Bay. Kupreanof Island, south¬ 
eastern Alaska (original no. lttu); collected by E. M. Kindle 
In .1905 (lot 3652) (pi. 0, figs. 1, 2). South side near head 
of Hamilton Bay. Kui*ennof Island, southeastern Alaska 
(original no. Ill) • collected by W. W. Atwood In 1907 (lot 
1392 ) (pi. 6, figs. 3-5). 


' AnlhrophyoptU Natbont. Floran rid BJuf, pt. 1: Sverige* gaol, 
uinicrafiknlng. Her. C. Do. 27. p. -13. Stockholm. 1878. Type. A. nitoonl, 
pi. 7. flg. 6: pi. 8. Of 6: Floran vid Hoganaa oob HelalnRbor* : Idem, 
oo. 29. p. 18, pi. 1, flg. 10; pi. 2. fl*. 1. 1878; Floran vid BJuf, pt. 2: 
Idem. no. 33. p. 58. pi. 11, flg«- 5. 5«, 7. 1870. 

•The Incorrect spelling of «h« generic name Anthrophyop$l* vai prob¬ 
ably due to Inadvertence on the part of Nathorst. It 1*. however, cor¬ 
rectly spelled AnirophyupaiB in his explanation of plate 7. 

•Nathorst. A. O., Floran vid BJuf. pt. 3: Sverige* geol. ao<lera»oin* 
*er. C. no. 85. p. 88, Stockholm. 1886. 

“*Berr/. E. W., The lower Eocene floras of southeastern North Araer 
ica : U S. Geol. Survey Prof Paper 91. p. 181. pi. 15 flga. 7. 8. 1916. 


Class EQUI8ETIHAK 
Order EQUI8ETALES 
Family EQUI8ETACBAE 
Genas EQUT8ETUX Linnaeus 
Eqatsetum ireticum Heer 

Piute 7, figures 1-0; plate 8, figures 1-10: plnte 114. figure 3b 

Bquuetum arctic*** Heer, K. srenBka vet.-akad. (form 
F6rh., voL 23. no. 6. p. 150. 1866; Miocene Flora von 
Spitsbergen : Flora fosallla arctlca, vol. 1, p. 156, pi. 29, 
figs. Sa-8d, 9e. f; Die Miocene Flora und Fouiih Spits¬ 
bergen: Idem. vol. 2, no. 3. p. 31, pi. 1, fl*r* 1-Ce, 7-15; 
pi. 2, figs. l-3c, 4, 1870; Beltrftge eur fo6sflen Flora 
Spitsbergen*: Idem, vol. 4, no. 1, p. 57. 1877; Die 
Miocene Flora dea Grlunell-Landes: Idem, vol. 6. no. 1, 
p. 19. pi. 1. fig. la, 1878. 

Abundant remains of Equisetae occur in collections 
from widely separated localities in Alaska, and 
whether or not they should all be included in a single 
species may perhaps be questioned. The same prob¬ 
lem has confronted other authors who have had occa¬ 
sion to study this and closely similar species, and, for 
the most part, specific rank has been accorded on very 
slight differences in surficial characters and frequently 
on very fragmentary specimens or even on a single 
fragment 

Our specimens include the characteristic hollow, 
jointed, grooved, and ridged stems, either sheathed 
or naked at the nodes, and rhizomes with rootlets and 
tubercles attached. (See pi. 7, fig. 9, and pi. 8, figs. 
8-10.) Cross sections of the stems and nodal dia¬ 
phragms are also represented in several of the speci¬ 
mens. (See pi. 7, figs. l-3a.) In no specimen are any 
organs of fructification preserved, and in only one (pi. 
7, fig. 8) was any indication of leaves detected. The 
internodes vary in length according to the part of the 
stem that is preserved in any particular specimen— 
the shorter ones, apparently, representing the lower 
parts. (See pi. 7, fig. 8, and pi. 8, fig. 3.) The ridges 
are closely spaced, and certain of the specimens show 
indications of as many as 25 to the circumference of 
the stem. The sheaths are often obscurely defined and 
in some specimens are apparently lacking. They are 
about 1 centimeter in length and terminate above in 
narrow, appressed, sharp teeth, which in certain speci¬ 
mens appear ns if bristle-tipped. 

Our specimens agree in their essential characters 
with those depicted in Heer’s figures of Equisctwrn 
arcticum, especially with those figured on plate 1 in 
volume 2 of Flora fossilis arctica. It is a characteristic 
element in the Eocene flora of Spitsbergen and Grin- 
nell Land, and its occurrence also in Alaska indicates 
n wide geographic distribution in the Arctic regions. 

In any critical study of the species comparisons 
should be made with Eqwsetum braunU (Unger) 




42 


THE TERTIARY FLORAS OF ALASKA 


Heer, 11 E. limosellum Heer, 1 * E. lirroselloidea Heer, 1 * 
and Pkysagenia parlatorii Heer, 1 * from the Miocene 
of Switzerland; E . Umosumt Linnaeus as identified 
by Lesquereux 1 * and E. wyomingente Lesquereux, 16 
from the Eocene of Wyoming; E . kaguei Knowlton, 11 
E. canaliculalum Knowlton, 11 and E. dccidxnm 
Knowlton, 19 from the Miocene of the Yellowstone 
National Park; and E. flerissantejise Cockerell,* 0 from 
the Miocene of Colorado, which the author states is 
related to E. canalioulatum, In his discussion of 
Equieetwn kaguei Knowlton remarked that “among 
living species this seems to approach closely to E. lwu>- 
aum L.; more closely, in fact, than does the specimen 
leferred to E. limoawn by Lesqueroux and similar¬ 
ity of characters between all of the species mentioned 
and other living ones might readily be noted by com¬ 
paring certain of the fossil remains with coordinate 
fragments of existing plants. The Tertiary species 
evidently persisted, with but little change in form and 
appearance, to the present day. 

Localities: American Creek, 100 yards below crossing of 
Eagle-Valdes trail, upper Yukon Hirer region (original no. 2 
AO 40) ; collected by A. J. Collier In 1902 (lot 2906) (pi. 7. figs. 
1-3). Bryant Creek, upper Yukon River region (original no. 
3 AT 350) ; collected by L. M. Prlnille In 1903 (lot 3229) (pi. 7. 
flg. 4). Yukon River, north bank, at Drew’s mine, central 
Yukon River region (original no. 3 AH 9a); collected by Arthur 
Holllck and Sidney Paige In 1903 (lot 324G) (pi. 7, flgs. fr-9). 
Matanuska River, 4.200 feet down from Moose Creek, Mata- 
nuska-Cook Inlet region (original no. 3); collected by G. C. 
Martin In 1910 (lot 5892) (pi. 8. flg. 1). Matanuska coal field, 
south of pond on top of iiK>untain, between Kings River and 
Youngs Creek, Mata nuska-Cook Inlet region; collected by G 
C. Martin and F. J. Katz In 1910 (lot 5898) (pi. 8, figs. 2-G). 
Anchorage Bay, Chlgnik Bay, Alaska Peninsula, talus slopes 
on mountain about 1 mile southeast of Pacific Packing & Nav¬ 
igation Co.'s cannery (original no. 961) ; collected by T. W. 
Stanton and R. W. Stone In 1904 (lot 3523) (pi. 8. flg. 7). 
Cape Douglas, Alaska Peninsula, east const of back bay. be¬ 
tween cabin and neck of cape (original no. 11 ); collected by 
R. W. Stone In 1904 (lot 3547) (pi. 8, figs. 8-10). 


11 Heer. 0*wnld. Flora tertlarln Helvetia*, vol. 1, p. 44, pi. 14. flga. 
8a-8d. Winterthur, 1855; vol. 3, p. 157. pi. 143. figs. 28. 29. 1859. 

19 Idem, vol. 1, p. 44, pi. 14, fig. 9. 1855 ; vol. 3, p. 157. pi. 145, Ok*. 
20-26 (var. b). 27«. b. 30a. b. 1859; Flora foeallia Helvetia#, p. 169; 
pi. 69. figs. Sa. b. 9-16, Zurich. 1877. 

“Heer. Oswald, Flora tertlarla Helvetia*, vol. 3, p. 137. pi. 145, Og. 
31. Winterthur. 1859. 

M Idem. vol. 1, p. 109. pi. 42. flga. 2-17. 1855 ; vol. 3. p. 158. pi. 145. 
figs. 17, 18, 18."9. — Jw/uiarfum parlctorit (Heer) ScMmper, Trait# d' a 
paltontologle v^gOtnle, vol. 1, p. 261, pi. 7. Or*. 12-13. Paris. 1809. 

u Lesquereux, Leo. The fossil flora: U. S. Gcal, and Geog. Survey 
Terr. Ann. Rept. for 1871, p. 299. 1872; The Tertiary flora: U. S. Geo!. 
Survey Terr. Kept., vol. 7. p. 69. pi. 6. flg. 5. 1878. — E. Ittqucrruxii 
Knowlton. A analogue of the Cretaceous and Tertiary planta of North 
America : V. 8. 6loL Survey Bull. 152. p. 94. 1898. 

'•Lesquereux, Leo. The Llgnltic formation and Ita fossil flors: U. S. 
Geol. and Geog. Survey Terr. Ann. Kept, for 1873. p. 409. 1874; The 
Tertiary flora 5 U. 8. Geol. Survey Terr. Rept., vol. 7. p. 69. pi. 6. figs. 
8-11, 1878. Newberry, J. 8., Tlie later extinct floras of North Amer¬ 
ica : U. S. Geol. Survey Mon. 35. p. 15. pi. 65. flg. 8. 1898. 

" Knowlton, F. n., Fossil flora of the Yellowstone National Park: 
U. S. Geol. Survey Mon. 32. pt. 2. cb. 14. p. 674. pi. 81. figs. 3, 4, 1899 
“ Idem. p. 675. pi. 81. figs. 6. 7. 

“Mem. p. 076. pi. 81. flg. 6- 

99 Cockerell. T. D. A.. Equltetum In the Florissant Miocene: Tor- 
reyn, vol. 15. p. 206, flg. 1, 1915. 


Equioetnm globulooura Leaqucreu 

Equlsetum olobulotum Lesqueroux, U. S. Nat Mua. Proc., vol. 

6, p. 444, pi. 6, figs. 1, 2, 1882 [1883]. 

This species, as originally described and figured by 
Lesquereux, was based on specimens collected by W. 

H. Dali in Alaska in 1880; but the exact locality was 
not given. Knowlton,* 1 however, gives Unga Island 
as Dali’s locality. 

Fragmentary specimens from Kukak Bay, collected 
by DeAlton Saunders in 1899, were identified but not 
figured by Knowlton,** who says: “They are a little 
smaller but otherwise do not differ essentially from 
the typical form.” 

The species was also recorded by Lesquereux ** from 
the Fort Union formation of North Dakota; and speci¬ 
mens described and figured by Newberry * 4 as “ Equiae- 
(um sp.f ”, probably also from the same formation and 
locality, are undoubtedly specifically identical with 
E. globulosum. 

It appears to be quite probable that all the remains 
that have been referred to this species are merely 
imperfect or shrunken specimens of Equite turn a?'Cti- 
cum Heer, the species last described. 

Phylum 8PEEMAT0PHYTA 
Clan GYMN0SPERMAE 
Order CYCADALES 
Family CYCADACEAE 
Genus CERAT0ZAMIA Brongniart 
Ceratozaraia wrightii Hollick 
Plate 12, figure 6 

Ccmlozamia tcrighUi Holllck. Toney Hot. Club Bull., vol. 59. 
do. 4, p. 169. pi. 1, 1932. 

This specimen is the only fossil representative of the 
genus thus far described from the New World, but a 
Tertiary (Miocene) species from Switzerland ( Cerato- 
zamia hofmam Ettingshausen),* 6 based upon a single 
para!lei veined leaf or leaflet, was described and fig¬ 
ured in 1888, and a somewhat similar but more frag¬ 
mentary specimen, from the Tertiary (Oligoccne) of 
Italy (Ceratozamites vicctinus Mescliinelli),* 6 was de¬ 
scribed and figured in 1889. The relationship of each 

“ Knowlton, F. H., Deport on tlie fossil piunfs collected In Alaska Id 
2M95: l*. S Geol. Surrey 17fh Ann. Rep!., pt. 1. p. 877. 1890. 

a Knowlton, F. II.. Fossil plants from Kukak Buy : Alaska, vol. 4, p. 
149. Ikrihunn Alaska Expedition, 1904. 

91 Lesquereux, Leo, Tlie Cretaceous and Tertiary floras: U. 8. Geol. 
Survey Terr. Kept., vol. 8. p. 222, pi. 48. flg. 3. 1883. 

94 Newberry. J. S., The later extinct floras of North America: U. 8. 
Geol. Survey Mon. 35. p. 16. pi. 22, figs. 3, 4. 1898. 

* Eulngahausen, Constantin von. t'ber dnt Vorkommcn elner Cycadee 
In d- r fngHiien Flora von Leoben in 8le!ermark : K. Akad. Wins. TWlenl, 
Maih.-naturwtw. CL. Sllxuugelx-r.. vol. 90. pt. I, p. 80, 1887; Die fos- 
elk* Flora von T«enbPo In Stetermark. pt. 1: Idem, Oenkachr., vol. 54. 
p. 272 (12). pi. 3. flgs. 10 (10a. 10l>). 1888. 

* Meacbinelll, Luigi, Studio nulla flora fosalle dt Monte Plano: 8oc. 
veoeto-!rentlna scl. nat. Attl. voL 10. fasc 2, p. 270 (9). pi. 0. fig*. 

I. 2. 1889. 
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of these species to the Cycadaceae has, however, been 
questioned by certain European paleobotaniste, and 
hence any discussion here, in connection with their 
probable taxonomic relationships, would be of little 
value or interest. 

In our existing flora the genus Ceratozamia (with 
6 recognized species), is confined to Mexico, and the 
limit of its range northward is about latitude 25°. 
It is distinctly a tropical or subtropical genus; bence 
the discovery of our fossil species in rocks of Ter¬ 
tiary age in Alaska, at about latitude 57°, may be 
regarded as presumptive evidence that tropical or 
subtropical climatic conditions prevailed there at that 
time. It is also interesting and significant that, so 
far as any definite records show, the genus was con¬ 
fined to the western American or Pacific region during 
the Tertiary period, as are the existing species of the 
genus, indicating that, even as far back as the early 
part of Tertiary time, milder climatic conditions pre¬ 
vailed in southeastern Alaska than in equivalent lati¬ 
tudes in the continental interior and eastward. 

The specific name is given in honor of C. W. Wright, 
of the United States Geological Survey, by whom the 
specimen was collected. 

Locality: Hamilton Bay, Kupreunof Island, southeastern 
Alaska (original no. 496) ; collected by C. W. Wright In 1901 
(lot 7474). 

Genua DIOON Miguel, 1846 (-DI02T Lindley, 1848) 

Dioon inopinus Rollick 

Plate 9. figure 4a ; plate 10, figure 2a 

Dioon inopinus HoUick. Torrey Bot. Club Bull., vol. 59, no. 4. 
p. 170, pi. 3, 1932. 

These two specimens, although fragments only, indi¬ 
cate that the leaves, in their entirety were apparently 
comparable in size with most of the existing species of 
the genus. I infer that figure 4a, plate 9, represents a 
median part, and figure 2a, plate 10, a proximal part of 
a leaf. 

The leaflets, so far as discernible, are entire; but a 
single well-defined denticle, on the upper margin of 
the lower third leaflet on the left-hand side of figure 
4a, may indicate that the margins of certain of the 
leaflets were denticulate distad. 

This species and the one next described represent the 
first fossil species of the genus Dioon thus far recorded 
from any American locality; although several species 
were described under the genus Dioonites , from Meso¬ 
zoic strata, among which may be mentioned Dioonites 
borealis Dawson, 27 from the Cretaceous of the North¬ 
west Territory, which we may regard as an ancestral 
relative of the two species of Dioon now under con¬ 
sideration, from the nearby coastal region of Alaska. 

w Dawson, J. W., On the Meaosolc flows of the Rocky Mountain re¬ 
gion of Canada: Roy. 8oc. Canada Trans., vol. 1, sec. 4. p. 24. pi. 8. 
fl*. 37. 1882 (1883] ; to). 3, p 8, pi. 1. tig. 2, 1885 [1880]. 


It is also of interest to note, as was discussed in 
connection with the genus Ceratozamia , that the last 
representatives of the genus Dioon to survive in the 
northern part of North America were apparently 
limited to the Pacific coast region. At least no speci¬ 
mens that might be referred to the genus have been 
recorded from any locality in the interior or in the 
eastern part of the continent. 

In our existing flora the genus Dioon , represented by 
four species, is confined to Mexico, where its northern 
limit of distribution is about latitude 32°. Its range 
is practically identical with that of Ceratozamia , and 
the two genera were evidently contemporaneous ele¬ 
ments in the Tertiary flora of Alaska at about latitude 
57°. They have migrated southward a distance of 
about 25° since that time, but otherwise their regional 
distribution has apparently not changed. 

Locality: South side near bead of Humllton Bay, Kupreanof 
Island, southeastern Alaska (original no. V); collected by 
W. W. Atwood in 19U7 (lot 4389). 

Dioon praespinulosum Hollick 

Plate 10, figure la; plate 11, figures la, 2-5; plate 110, a 

Dioiin praespinulosum Hollick, Torrey Bot. Club Ball., vol. 59, 
no. 4, p. 171, pi. 4, figs. 1, 2, 1932. 

This species is closely similar in its general sur- 
ficial appearance to the existing Mexican species Dioon 
sjnnulosum Dyer. They are so strikingly alike, in 
fact, that dismembered parts of certain selected leaflets 
of D. spinvlosum might be matched almost exactly 
with the figures of the fossil specimens. 

Figure la, plate 10, shows the basal portion of a 
leaf; figure 5, plate 11, shows an apical portion; fig¬ 
ures la, 2-4, plate 11, show intermediate portions. 
The leaves were evidently much smaller than those of 
Dioon inopinus Hollick, the species last described, and 
the leaflets more crowded. The two species occur 
together in the same collection. 

Localities: Sooth side near head of Hamilton Bay, Kupre- 
anof Island, southeastern Alaska (original no. V) ; collected 
by W. W. Atwood in 1907 (lot 4389) (pi. 10. fig. la; pi. 11. 
figs, la, 2. 3). Idem (original no. III. lot 4392) (pi. 11, figs. 
4. 5). Near head of Hamilton Bay, Kupreanof Island, south¬ 
eastern Alaska (original uo. 55) ; collected by A. F. Buddlng- 
tou iu 11*22 (lot 7565) (pi. 110, a). 

Order GINXOOALES 
Class OIITKGOACKAE 
Genua GINKGO Linnaeus 
Ginkgo adiantoides (Unger) Heer 
Plate 117, figures 1, 2 

Qinkyo adiantoides (Uuger) Heer, Miocene Flora der Insel 
Snchalln: Flora fossllls arctica. vol. 5. no. 3, p. 21. 
pi. 2. figs. 7-10. 1878; Die fosslle Flora GrOnlands, pt. 2: 
Idem, vol. 7, p. 57, pi. 87, figs. 9-12, 1883. 

Lesquereox, U. S. Nat. Mus. Proc., vol. 10, p. 35. 1887. 
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Knowlton. V. S- Nut. Mu*. Proc., vol. 17. no. 996. p. 215. 
1894; Geol Soc. America Boll., vol. G. p. 579. 1894 ; 
Xj. 8. Geol. Survey 17th Ann. Kept., pt. 1, p. 879. 1896. 

This species was identified by Lesquereux in a col¬ 
lection made in the vicinity of Sitka by E. W. Nelson 
(U. 8. Nat. Mus. no. 2300; lot 210) and by Knowlton 
among specimens collected at Herendeen Bay by C. H. 
Townsend (lot 539). These were fragmentary speci¬ 
mens, and the descriptions were not accompanied by 
illustrations. Our specimens, also, are fragmentary, 
but their specific identity can hardly be doubted. 

Locality: Divide between Kolger Creek and Nowltna River. 
19.15 uilleii N. 35* E. of north butte of Twin Butte*, central 
Yukon region (original no. 2) ; coUected by J. B. Mertic In 
1915 (lot 7007). 

Ginkgo reniforreia conforraia Hollick, n. var. 

Plate 12, figure 1 

This variety differs from the species, Ginkgo rent - 
formia Hear,** from the Tertiary of Siberia, merely in 
its finer, more crowded venation. In this and other 
essential characters it is so closely similar to Ginkgo 
adiantoidea (Unger) Heer 79 that but for its broadly 
cordate instead of cuncate base there would he no ques¬ 
tion in regard to its specific identity. In other words, 
our specimen possesses the shape of Ginkgo renifonnis 
with the venation of G. adiantoidea. The former 
species was not again mentioned by Heer, nor does 
il appear to have been recognized by any subsequent 
author, and its validity as a species may perhaps be 
questioned, and the specimens referred to it be in¬ 
cluded under G. adiantoidea, in which event the Alas¬ 
kan specimen would be included in the same category. 
The specimen was, in fact, identified and listed under 
the specific name adiantoidea by Knowlton, 10 in his 
preliminary identifications of species included in the 
Chinitna Bay collection. 

Locality: Cbinitna Bay, north side near entrance, Alaska 
Penluaula (original no. 922c); collected by T. W. Stanton anil 
G. C. and Lawrence Martin In 1904 (lot 3305). 

Order C0HIFERALE8 
Family TAXACEAE 
Genu* TAXITEB Brongnlart 
Taxitea olriki Heer 

note 10, figs. 2, 0-8; plate 48, figure 4b 

ToxitCH olriki Heer, Xnturf. Gfwll Zurich Vlertcljnhraachr., 
vol. 11, p. 275, 1806; Miocene Flora von Kordgrunland: 


** Ileer. Oku rtld, BrltrUge HIT fomllcn Flora Slblricns nod dcs Amur- 
land**, pt. 4. Tertlirv I’flanien von Tschlrirayl-felsen an dvr Lena : 
Flora fosallls arctic*, vol. 6. no. 2, p. 32, pj. 8, flga. 24, 2ra, 1378. 

• Itccr. Oswald, Miocene Flora drr Imiel Kachalin : Flora foaMlla 
arcilca, vol. 5, no. 3, p. 21. pi. 2. flga 7-10, 1878; Die foa*ile Flora 
Oriinlanrt*. pt. 2: Idem. vol. 7. p. 57. pi. 87. fly*. 0-12, 1883. «= fialU- 
burUt atHantoide§ I r oger, Synopsis platiinrum fosalllum, p. 211. l-elp- 
z\e, 1845. 

• Knowlton. F. II., In Martin, 0. C., and Kntz. F. J , A geologic re 
.*onnnIganncc o t the Illnmnn region. Alaska : U. 8. Geol. 8urrey Bull. 
485. p. 78, 1012. 


Flora foaaills antica, vol. 1, P- 96, pi. 1, figs. 21-23. 
24c; pi. 45. figs. Ja, b, c, 1868; Flora foesilfe alasknna : 
Idem, vol. 2. no 2, p. 23. pi. 1. fig. 8. pi. 2, fig. 5b, 1869. 

This is a relatively well-defined species as compared 
with other Tertiary coniferous species referred to the 
genera Sequoia, Taxodium , and Glyptostrotma, and the 
identification of our specimens from Alaska may be 
regarded as reasonably satisfactory. It is a charac¬ 
teristic element in the Tertiary floras of Greenland 
and Spitsbergen and, in addition to Heer's figures of 
the type specimens (Flora fossilis arctica. vol. 1) and 
the specimens from Alaska (idem, vol. 2), he gives 
other excellent illustrations of the species.” 

A fine specimen was described and figured by Daw¬ 
son 33 from the Eocene of Canada, which may be com¬ 
pared, especially, with our figure 8 on plate 16. 
Lesquereux 11 referred to the species, provisionally, a 
narrow-leaved specimen from the Miocene of Califor¬ 
nia; and Knowlton 14 described and figured specimens 
from the Eocene of the Yellowstone National Park 
that may be compared with our figures 6 and 7 on 
plate 16. 

The Alaskan specimens described by Heer (Flora 
fossilis arctica, vol. 2) were collected by Hjalmar 
Furuhjelm at M English Bay ” [Port Graham], Kenai 
Peninsula, and they include both narrow- and broad¬ 
leaved forms. His figure 8 is practically identical in 
its characters with our figure 6 on plate 16. 

Localities: Fairbanks district, Tanana region (original no. 
31) ; collected by L. M. Prindle and H. B. Blair Id 1906 (lot 
7476) (pi. 16, fig. 2). O'Brien coal claim, three-quarters of 
u mile south of Matanuska River, 14 miles above mouth of 
Ckickaloon River, Matanuska-Cook Inlet region; collected by 
G. A. Parks in 1911 (lot 6289) (pi. 16. fig. 6). Head of Ham¬ 
ilton Bay, Kupreanof Island, southeastern Alaska (original 
no. 16a); collected by E. M. Kindle in 1905 (lot 8652) (pi. 
16, fig. 7). Eska Creek, Matanuska coul field, Mutauuska- 
Cook lolrt region; collected by Theodore Chnpln in 1910 (lot 
5897) (pi. 16, fig. 8). Copper Basin, half a mile east of 
Gakona Glacier, Yokutot-Copper River region (original no. 
194S) ; collected by W. 0, Mendenhall in 1902 (lot 3021) pL 
48, fig. 4b). 

Taxitea loicrophyllus Heer 

Taxitet miorophyllus Ileer, Flora fosallls nlaskann : Flora fos- 
§111* arctica, to). 2, no. 2, p. 24. pi. 1, fig*. 9, 9b, 1869. 

This species, represented by a single small fragment 
collected at Port Graham, Kenai Peninsula, in the 
Matanuska-Cook Inlet region, by Hjalmar Furuhjelm, 
was not subsequently mentioned by Ileer and does not 
appear to have been recognized in any subsequent col- 

fleer, Oswald, Contributions lo the fossil flora of North Green¬ 
land • Flora fiMNllts met lea, vol. 2. no. 4, p. 405, pi. 55, fig. 7a, b, i860; 
Nachtrtffc xnr mlocenen Flora GrOoIanda : Idem. vol. 3. no 1, p. 15, pi. 
1. flg. 10, 1874; Bellrflge sur fo^silcn Flora Spitsbergen!: Idem. vol. 
4. no. 1. p. 64. pi. 10. fig 8l», 1870. 

•Dawson, J. W., On the fossil plants of the Laramie formation of 
C.inada: Boy. Hoc. (.'minds Trail!.. vol. 4, ace. 4, p. 23. pi. 1, fig. 6. 1886. 

• Lesquereux. Leo. The Cretaceous and Tertiary Horns; U. S. Geol. 
Survey Terr. Kept., vol. 8. p. 240, pi. 50. fjga. C, 6a, 1883. 

• Knowlton, F. H., Fossil flora of the Yellowstone National Park : 
r. S. Geol. Survey Mon. 52. pt. 2. p. 680. pi. 82. fl*a. 1, 3. 4. 1899. 
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lections elsewhere. It is of doubtful specific validity 
and bears a very close surficial resemblance to certain 
of the small leafy twigs referred to Sequoia langedorfii , 
depicted in this paper in figures 1-6, plate 15. 

Family PINACEAE 
Gtnnt PINUS Linnaeus 
Pinufl luacdorii Hwr? 

Pintut tnaodurii Ilccr, Schweiz. naturf. Gesell. Verb., vnl. 51, p. 
140, 1867. 

Pinua (Abies) mecclurii Heer, Flora foasills arctica, vol. 1, p. 
134, pi. 20, figs. 16-18 (cones); pi. 85, fig. 1. pL 36, figs. 
1-5 (wood), 1868. 

Pi hu* mactlurii Ileer?, Know!(on, U. S. Cool. Survey 18th 
Ann. Kept., pt. 3, p. 196. 1898. 

A provisional identification of this species was made 
by F. H. Knowlton based upon specimens collected by 
J. E. Spurr in 1896 on the Yukon River 35 miles below 
Tanana, in the central Yukon region, in regard to 
which he said: “There are several finely preserved 
cones that appear to be the same as Heer’s Pinna mac* 
efurii” 

This is a species known only from the Eocene of the 
Arctic regions. 

Pinua sp. Heer 

Pinus sp. Heer, Flora fogs! Us alaskana: Flora fossil is arctica, 
vol. 2, no. 2, p. 23. pi. 1, fig. 11, 1809. 

Pinua sp. Heer?, K. svenska vet.-aknd. Of vers. Kdrii., vol. 
25. no. 1, p. 63. 1868. 

Heer’s description and figure represent a fragmen¬ 
tary disintegrated cone, collected by Hjalmar Furu- 
hjelm at Port Graham, Kenai Peninsula, in the Mata- 
nuska-Cook Inlet region. It is probably the same 
specimen as that previously listed as Pinna spec., 
which is credited to the same collector and locality. 

Pinus? (leaves) 

PinusT (leaves). Knowlton, Alaska, vol. 4, p. 151. pi. 23, fig. 2, 
Harrlnnin Alaska Expedition, 190*. 

This specimen (U. S. Nat. Mus. no. 30073) col¬ 
lected by De Alton Saunders at Kukak Bay, Alaska 
Peninsula, in 1899, consists of an aggregation of what 
are apparently detached pine needles. It possesses 
little diagnostic value. 

Pinus? (scales) 

Pinuaf (scales). Knowlton, Alaska, vol. 4. p. 151, pi. 24, fig. 1, 
Harriman Alaska Expedition, 1004. 

This specimen (U. S. Nat. Mus. no. 30074) consists 
of a number of what are apparently well-defined scales 
of pine cones. It was collected at Kukak Bay, Alaska 
Peninsula, by De Alton Saunders, in 1899. 

Oenna PINITES (Withrnn) Lindley sad Hutton 
Finite* pannonicus (Unger) Coeppert 

Pinites pannonicus (Unger) Goeppert, Schleslsche Gesell. 
vaterl. Cultur 39te Jahresber., Abh., p. 203. 1861. 
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Heer, Flora fossllla alaskana: Floro foesills nrctlca, vol. 
2. no. 2, p. 23, 1809. 

Pence pannonica Unger, Cblorts protogaea, pt. 1, p. 37. Leipzig, 
1841. 

This species is represented by a specimen of fossil 
wood, collected on Unga Island, south of Alaska 
Peninsula, by Lt. Peter Doroschin. It is described but 
not figured. According to Heer the species is identical 
with Pinitca protolarix Goeppert,* 8 from the Tertiary 
of Europe. 

Pinites ap. Goeppert 

Pinitea sp. Goeppert, Schleslscbe Gesell. vaterl. Cultur 39te 
Jahresber., Abh., p. 208, 1801. 

The specimen upon which this generic identification 
was based is merely mentioned by Goeppert as “ a 
Tertiary species of fossil bituminous wood (Pinites) ” 
collected by Lt. Peter Doroschin at Korovin Bay, Atha 
[Atka] Island, one of the Andreanof group of the 
Aleutian Islands. 

Pinites sp. Goeppert 

Pinitea sp. Goeppert. Schleslsche Gesell. vaterl. Cultur 39te 
Jabresber., Abb., p. 203, 1861. 

This specimen, collected by Lt. Peter Doroschin on 
the west shore of Cook Inlet, is merely described by 
Goeppert as a 44 petrified twig of Pinites The exact 
locality where it was found is ill defined, and the 
geologic horizon in which it belongs is uncertain; 
hence its inclusion in the Tertiary flora must be 
regarded as tentative only. 

Genas PITYOXYLON Kraus 
Pityoxylon inaequale Felix 

Pityoxylon inaequale Felix, Dentseh. geol. GeselL Zeitschr., vol. 
38. p. 483, pi. 12, flg. 3, 1886. 

This species is based upon a specimen of fossil wood 
from 44 the talus of a basalt mountain south of 
Danaaku [probably Danaaka, or Silver Lake, in the 
Yakutat-Copper River region], Alaska,” collected by 
Arthur and Aurel Krause sometime during the years 
1881 and 1882. The exact locality and the geologic 
horizon to which the specimen should be referred arc 
uncertain, and it is admitted into the Tertiary flora of 
Alaska with reservation. 

Pityoxyton macclurii (Heer) Kraus 

Pityoxylon macdurii (Heer) Kraus, in Bcrhimper, Trait* de 
pateontoiogle v^tale, vol. 2, p. 379, pi. 79. Paris, 1870. 
Pityoxylon macclurii Kraus (Cramer sp). Platen, Naturf. 

Gesell. Leipzig Sltxungsber., vol. 31, p. 146, 1907 [1908]. 
Pinua macdurii Heer (?), Cramer. In Heer, Foss lie Hblzer des 
Bankslandee: Flora fossllla arctica. vol. 1, p. 170, pi. 35. 
fig. 1; pi. 36, figs. 1-5, 1868. 


■ Goeppert, H. R . Ueber die Vcrbreltun* der foMllen GewHchae In 
der Stelnkoblenformatlon: Scbleslscbe Gesell. vaterl. KuJtur Uebers. 
Arb. u. Verb . p. 77. 1840: Ueber die oenllchst lm Basalttuff dc» hohen 
Seebiicbkopfca bel Sle*en rntdecktcn bltumlnOaeD uad vcrstelnerten 
HBlzer: Archlv Mlneralogle, Geogoosle. etc., vol. 14. p. 186 (descrip¬ 
tion). p. 189 (Dame), pi. 11. A*s. 1-6. 1840. 
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A specimen of this species was described by Paul 
Platen under the chapter heading 44 Holzer aus 
Alaska;” but without any reference to either locality 
or collector. It may, however, be regarded as belong¬ 
ing in the Tertiary flora, as it is apparently identical 
with Pinas macclurii y originally described from the 
Tertiary of Greenland. 

Qtn hi PICEA link 
Plea hurrimmni Know 1 ton 

Picea harrimoni Knowlton, Alaska, col. 4, p. 150. pL 22. figs. 
8, 4, Harrlnian Alaska Expedition, 1901. 

This species is based upon cones collected in 1899 by 
De Altou Saunders at Kukak Bay, Alaska Peninsula 
(U. S. Nat. Mus. nos. 30070, 30071). In the discussion 
of the species, Knowlton remarked: 

It was at first supposed that these were cones of n Pinu* 
allied to P. strobu* L., but after further consideration It ap¬ 
pears more probable that they belong to the genus Pioea. In 
a general way, they are similar to P. *u chewi'a Carr., the 
Alaska spruce, hut are narrower and longer than Is usual in 
this species. 

Picea (branches) 

Pioea (branches), Knowlton, Alaska, vol. 4. p. 151. pi. 24. flg. 
3; pi. 25, figs. 3, 4. Hnrrliuan Alaska Expedition, 1904. 

This generic identification was based upon specimens 
of leafy twigs (U. S. Nat. Mus. nos. 30075, 30079) col¬ 
lected by De Alton Saunders at Kukak Bay, Alaska 
Peninsula, in 1899. They are probably referable to 
P. harrimani , cones of which were found at the same 
locality. 

Picea? (seed) 

Piceut (seed), Knowlton, Alaska, vol. 4, p. 151, pi. 33, fig. 1, 
Hurrimnn Alaska Expedition, 1904. 

In his discussion of this specimen (U. S. Nat. Mus. 
no. 30090), Knowlton said: 

Jt Is practically impossible to distinguish this seed from 
i but of n Pinos, but since cones and branches of Picea are 
abundant, and only a few questionable leaves of Ptnus are 
present, it mwmn logical to refer it to the former. 

Collected by De Alton Saunders in 1899 at Kukak 
Bay, Alaska Peninsula. 

Genui ABIES Hill 
Abies sp. Grewingk 

Able# sp. Grewingk, Russ. k. mineral. Gesell. Verh., Jahrg. 
1848*49, p. 864, 1950. 

This generic identification was based upon material 
collected by Grewingk on Kadjak [KodiakJ Island, 
Alaska Peninsula, and presumably of Tertiary age. 

Genus SEQUOIA Endllcher 
Sequoia brevifolia Hevr 

Plate 15. figure 8; plate 78. figure 0b 
Sequoia brevifolia Heer, Flora fossil Is arctlca, vol. 1, p. 93. 
pi. 2, figs. 23. 23b. 1808: Die Miocene Flora und Fauna 


Spitsbergen*: Idem, vol. 2. no. 3. p. 37, pi. 4, figs. 2, 

2b, 3. 3b, 1870; Xachrrfige zur Miocenen Flora GrCnlaods: 

Idem, vol. 3, no. 1, p. 5. pi. 2, figs. 7, 8, 1874. 

This species is exceedingly difficult to differentiate 
satisfactorily from certain of the short-leaved forms 
of Sequoia langsdorfu , such as are depicted in figures 
l-4> on plate 9; and Heer M remarks that it may be 
merely a variety of that species. Our specimen is 
more robust than any of Heer’s figures of S. brevi¬ 
folia , but it agrees in its essential characters and is 
certainly different from the more common typical S. 
langsdorfiiy such as the specimens depicted in figure 4, 
plate 10, and figure 1, plate 13. 

Specimens referred to S. brevifolia were described 
end figured by Heer ,7 from the Tertiary of the Baltic 
provinces of Germany, as well as from the Arctic 
regions; by Caspary *• from the Tertiary amber of 
East Prussia; by Lesquereux” from the Upper Cre¬ 
taceous (Montana formation) of Wyoming; and by 
Knowlton 40 from the same horizon and region. 
Knowlton, in his discussion of the specimens pre¬ 
viously referred to the species, expressed doubt as to 
their specific distinction from S. langsdorfii , but 
finally concluded that u it appears best to keep them 
separate.” Subsequently, 41 however, he tentatively 
referred the specimens from Wyoming to a new spe¬ 
cies, under the name Sequoia obovataf , and included 
in it specimens from the Upper Cretaceous (Fruit- 
land formation) of New Mexico. Still later 4 * he defi¬ 
nitely established the new species and added to it 
another specimen, from the Upper Cretaceous (Ver- 
mejo formation) of Colorado, with the following re¬ 
marks: 44 

This floe species, to which I have ventured to give a new 
name, has long been known in this country under the name 
Sequoia brevifolia Heer. • • • Heer rightly states that 
his 8. brevifolia appears to be moat closely related to 8 
Uttigsdorfii. • • • It must he confessed that It is not easy 
to draw a .satisfactory line between the American specimens 
and Heer's. • • • On carefully comparing these with the 
American material it appears that the Greenland form has the 
leaves more scattered, more obtuse, and little if any enlarged 
in the middle. In view of these facts, and In view of the 
marked difference in geologic position. It would seem improb¬ 
able that the Greenland and American specimens are 
Identical, and the latter have consequently been given o new 
name. 


— ll»*er, Ourrald, op. clt., rol. t. p. 93. 

K fleer, Oswald. Miocene bnltUrhe Flora, p. 21, pi. 8. fig*. 10 , 10b; 
pi. 0. flg. Be. 1809. 

** Ciirpary. Robert. K. preu--. geol. LandetaD?talt Abb., neue Folge. 
no. 4. p 138. pi. 25. tig*. 112-I12f. 1907. 

• Lcsquoreux, Leo. The Tertiary flora: D. S. Geol. Survey Terr. Rept., 
vol. 7. p. 78 pL 01. flg* 26. 25a. 26. 27. 27a. 1878. 

*® Knowlton, F. II.. Flora of the Montan* formation : U. 8. GeoL 
Survey Bull. 163. p. 27. pi. 4. figs. 1-4, 1900. 

M Kuowltoo. F. H.. Flora of the Fruttlaod and Klrtland formation*: 
V. 8 Geol. Survey Prof. Paper 98. p. 333. 1916. 

4? Knowlton. F. EL. Geology and paleontology of the Raton Mesa and 
other region* lo Colorado nod New Mexico: Lb S. Geol. Survey Prof. 
Paper 101. p. 250. pi. 30. fig. 7. 1917 |I9J8]. 

“Idem. pp. 250-291. 
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Whether or not this separation into two distinct 
species is justified must remain largely a matter of 
individual opinion. In any event, however, the geo- 
logic position of our specimen from Alaska would 
naturally cause it to be regarded as most closely allied 
to those from Greenland, and hence the original spe¬ 
cific name is here applied to it. 

Localities; Bryant Creek, upper Yukon River region (origi¬ 
nal no. 3AP 350); collected by L. M. Prindle to 1903 (lot 
32291 (pi. 15, flg. 8). South side near head of Hamilton Bay, 
Kupreanof Island, southeastern Alaska, lowest of three hori¬ 
zons (original no. Ill) ; collected by W. W. Atwood in 1907 
(lot 4392) (pi. 78, flg. 6b). 

Sequoia distich* Hear 
Plate 15, figure 7 

Sequoia duticha Heer,\Beltrfige sur fosslleu Flora Spltzber- 
geua: Flora fowl lie arctlca, vol. 4, no. 1. p. 63, pi. 12. 
fig. 2a; pi. 18, figs. 9 11, 1876. 

This species is difficult to distinguish from the 
short-leaved forms of Sequoia iangsdorfii Heer, as de¬ 
picted in his plate 13 and in figure 1, plate 15, of this 
paper. The similarity was discussed by Heer, and it 
appears to be probable that the distinctive characters 
are hardly of specific value. So far as I have been able 
to ascertain Heer did not again mention the species, 
and it is doubtful if it should be regarded otherwise 
than as one of the many varietal forms of Sequoia 
tongsdorfii. 

Locality: Anchorage Bay, Chlgnik Buy. Alaska Peninsula 
(original no. 961) ; collected by T. TV. Stanton and R. W. Stone 
111 1904 (lot 3523). 

Sequoia heerii Lesquereux 

Sequoia heerii Lcsquereux, U. S. Geol. und Goog. Survey Terr. 
Ann. Kept, for 1871, p. 290. 1872; V. S. Geol. Survey 
Terr. Kept., vol. 7. p. 77, pi. 7. figs. 11,11a. 12. 13. 1878. 

Knowlton. Alaska, vol. 4. p. 152. Hardman Alaska Expedi¬ 
tion, 1904. 

In Knowlton’s descriptions of fossil plants collected 
by De Alton Saunders at Kukak Bay, Alaska Penin¬ 
sula, in 1899, under this species he said: 44 The 
collection contains a single globular cone that is not 
to be distinguished from this species.” Reference is 
evidently intended to Lesquereux’s figure 13. No men¬ 
tion, however, is made of the presence of any foliage, 
which resembles very closely that of certain specimens 
with small leaflets, referred to Sequoia hmqsdorfii , 
such as are depicted in this paper in figures 2-4, plate 
15, as may be seen by comparison with Lesquereux’c 
figures 11, 12 of *5. heerii. 

Sequoia langadorfii (Brongniart) Heer 

Plate 9, figures la, 2, 4b; plate 10, figures 2b. 3a; plate 12. 
figures 2-5; plate 13. figures 1, 4n; plate 14; plate 35. figures 
1-5, 6; plate 32, figure lb; plate 33. figure lc; plate 86, 
figure 2b; plate 108. figure 2; plate 110. b 
Sequoia langtdorfii (Brongniart) Heer, Flora tertlarla Hel¬ 
vetian vol. 1, p. 54. pi. 20. figs. 2a-2c; pt. 21, figs. 4a-lg, 


1855; Flora foeallls ulaskana: Flora fosallla arctlca, 
vol. 2. no. 2. p. 23. pi. 1, figs. 10. 10b, 1869. 

Goeppert. Selilealsche Gesell. vaterJ. Cultur 39te Jahreaber., 
Abt. Nnturwiss. u. Med., Abh., pp. 202. 203, 1861. 

Knowlton. U. 8. Nat. Mus. Proe., vol. 17. p. 213. 1894; 
Geol. Soc. America Bull., vol. 5, p. 578. 1894; B. S. Geol. 
8urvey 17th Ann. Kept., pt. 1, p. 878, 1896. 

Taxitca lanytdorfii Brongniart, Diet. scl. nat., vol. 57. p. Ill 
(108), Paris, 1828. 

This widely distributed and abundant species, in 
one or another of its several forms or varieties, is 
represented in several Alaskan collections of Tertiary 
plants, ranging from southeastern Alaska to the 
Alaska Peninsula, and it was one of the first species 
recognized in the early studies of the fossil flora of 
Alaska, by Goeppert, 44 Heer, 45 and Knowlton. 4 * 

A great diversity of forms have been included in 
the species, to some of which varietal names have been 
given. Figures la and 2 on plate 9 are apparently 
referable to var. acuta Heer; 47 figures 3-5 on plate 12 
appear to be equivalent to var. angustifolia Heer, 4 * and 
figure 1 on plate 13 may be compared with var. striata 
Heer. 49 Surficiallv certain specimens are hardly to 
be distinguished from specimens of Taxocbium tvna - 
jorum Heer and T. dubium (Sternberg) Heer. 

The difficulty of differentiating the species was 
recognized by Heer 60 in his discussion of Sequoia 
langsdorfi where he remarks that a die beblatterten 
Zweige sehen dem Taxodtum dubium tauschend ahn- 
lich und konnen leicht dam it verwechselt werden.” 

Comparison should also be made with Tax’tes roe- 
thorni Unger, 61 from the Tertiary of Europe. Unger 
notes the close similarity to w Taxitee langsdorfii 

A fragment in connection with which the specific 
identity may be questioned is depicted in our figure 4a 
on plate 13, where it is closely associated with similar 
twigs that are apparently referable to species of 
Taxodtum. 

A specimen that includes a number of small twigs 
with short leaves is shown in plate 14, and others in 
figures 1-5 in plate 15. The difference in size between 
the smallest of these and the large specimens shown 

** Goopper*. H. R.. op. cit., p. 202 (west abore of Cook Inlet. “ Land 
zua/re Taketucliek oder Oi puujco " (locality not IdeutiAedl) ; p. 203 
(t’tifi Inland, west abore of ** 8a ha rose ben Bocbt" IZacbarefTa'. aia or 
Zachary Bayl). 

“Heer. Otwald. op. dt. (Flora foasilla alaaknna), p. 23 (east «bore 
of Cook Inlet. ••Sinus Anglorum ° (Engllab Bay or Port Graham] and 
Ninllchlk; "Insula Kuju •• (Kulu Inland], “Archlpclagui Indlanorum ” 
I Alexander Archipelago]). 

*• Knowlton, F. U.. op. dt. (U. 8. Nat. Mun. Proc.), p. 213 (Heron- 
decn Bay: op. dt (U. 8. Geol. Survey I7tb Ann. Kept), p. 878 (“ Cape 
Douglas aah beda, and Chlgnik Bay mine." Alaska Peninsula). 

* r Heer, Oawnld, BaUriga xur foaallen Flora SplUbergeaa: Flora 
foaallla arctlca. vol. 4. no. 1. p. 01. pi. 12. figs. 6, 7 : pi. 14, A*. 1. 1878. 

44 Idem. p. 01. pi. 12. figs. 3b. c. 8b. 9; pi. 13, flga. 1-8. 8. 

• Idem. p. 00. pi. 12. Aga. 3a. 3». 8a ; pi. 13. ftf. 7. 

1 *• Fleer. Oawald. Flora tertlarla Helvetlae, vol. 1, p. 54, Winterthur. 

1835. 

"I'nger. Franz. Chlorls protogaea. p. 83. pi. 21. Ags. 4-8, Leipzig. 

I 1847. 



48 


THE TERTIARY FLORAS OF ALASKA 


in plates 12 and 13 might seem to preclude the prob¬ 
ability that they could all belong to the same species; 
but every possible intermediate gradation in size may 
be found in the collections, and any attempt at differ¬ 
entiation would merely result in adding to the already 
lengthy list of overlapping varietal names. 

Localities: West aide of Kachemak liny, Kcnnl Peninsula, 
Matanuska-Conk Inlet region (original no. 3) ; collected by 
C. E. Weaver in 1906 (lot 4129) (pi. 9. fig. la; pi. 13. fig. 4a). 
Kootznahoo Inlet, Admiralty Island, southeastern Alaska (orig¬ 
inal no. IX) ; collected by W. W. Atwood In 1907 (lot 4890) 
(pi. 9, fig. 2; pi. 12. figs. 4. ft). South side near head of Hamil¬ 
ton Bay, Kupreanof Island, southeastern Alaska (original no. 
V) ; collected by W. W. Atwood In 1907 (lot 4389) (pi. 9, fig. 
4b; pi. 10, fig. 2b; pi. 14). Raka Creek. Matanuska coal field, 
Matanuska-Cook Inlet region; collected by Theodore Chapin in 
1910 (lot 5897) (pi. 10. fig. 3a; pi. 13, fig. 1; pi. 15. figs. 4. 5; 
pi. 33, fig. lc). Shore east of Point Divide, between Heren- 
deen Bay and Port Moller, Alaska Peninsula (original no. 32) ; 
collected by W. W. Atwood and H. M. Eakln in 1908 (lot 5186) 
(pi. 12, fig. 2). West Bide of Anchorage Buy, Cblgnlk Bay. 
Alaska Peninsula (original no. 962) ; collected by T. W. Stan¬ 
ton and R. W. Stone in 1904 (lot 3524) (pi. 12, fig. 3). Bryant 
Creek, upper Yukon River region foriginal no. 3AI*3TiO): col¬ 
lected by L. M. Prlndle In 1903 (lot 3229) (pi. 15, fig. 1). Cape 
Douglas, Alaska Peninsula, east coast of back bay, between 
cabin and neck of cape (original no. 11) ; collected by R. W. 
Stone In 1994 (lot 3547) (pi. 15, figs. 2, 3). Cape Douglas, 
Alaska Peninsula, middle one of three small coves on east side 
of cape; collected by R. W. Stone In 1901 (lot 5939) (pi. 32, 
fig. lb). Cblgnlk River, opposite Nun Point, Alaska Peninsula 
(original no. 57); collected by W. W. Atwood and H. M. Eakln 
In 190S (lot 5298) (pi. 15, fig. 6). Zareinbo Island, south¬ 
eastern Alaska (original no. WIG) ; collected by A. F. Bud- 
dlngton in 1921 (lot 7518) (pi. 108, fig. 2). Near head of 
Hamilton Bay, Kupreanof Island, southeastern Alaska (orig¬ 
inal no. 65) ; collected by A. F. Buddlngton In 1922 (lot 7565) 
(pi. 110, b). Ninilcblk, Matanuska-Cook Inlet region. West 
shore of Cook Inlet, Matanuska-Cook Inlet region. Keku 
Island, southeastern Alaska. Unga Island, Alaska Peninsula 
region. 

Sequoia spinoaa Newberry 

Sequoia tpinosa Newberry, U. 8. Nat. Mua. Proc., vol. 5, p. 504. 

1882 [1883]; U. 8. Geol. Survey Mon. 35. p. 21. pi. 53. 

figs. 4, 5. 1898. 

All that we know of this species, so far as any pub¬ 
lished records are concerned, is included in the illus¬ 
trated description by Newberry, based upon specimens 
collected by Captain Howard, U. S. N. ftt at Cook Inlet, 
The specimens figured include fragments of leafy 
(wigs (op. cit., fig. 4; U. S. Nat. Mus. no. 7119) and a 
cone (op. cit., fig. 5; U. S. Nat. Mus. no. 7121). 

“This wb« Capt. W. A. Howard, of the D. 8. Revenue Cutter Serv¬ 
ice, according to a com tour, lent Ion received from Capt. Commandant 
E. P. Bertholf, of that service, dated February 17. 1012. The com 
munlcatlon also Includes tbe following additional Information: 

" Shortly after the cession of Alaaka to the United Stales In 1867 tbe 
revenue cutter Lincoln, under command of Capt J. W. White. • • • 
wa9 dispatched to Alaska for the purpose of obtaining Information 
relating thereto, and Capt. W. A. Howard was In general charge of tbe 
expedition." 


Sequoia (cone) 

Sequoia (cone). Knowlton. Alaska, to!. 4, p. 152, pi. 22, fig. 1, 
Harrlmeii Alaska Expedition. 1994. 

In his discussion of this specimen Knowlton said: 

Tbe lung, thick, apparently naked peduncle ig tbe same as 
tliuf In Sequoia hecril, and this mny belong to that species, but 
I am not certain from the section through the middle of the 
cone hs to the shape of tbe scales, and It seems best to con¬ 
sider It as different, at least for tbe present. 

The specimen (U. S. Nat. Mus. no. 30068) was col¬ 
lected by De Alton Saunders in 1899, at Kukak Bay, 
Alaska Peninsula. 

Genua TAX0DIUX L. C. Richard 
Taxodiura rrtssun Rollick, n, sp. 

Plate 16, figure 9: plate 64. figure 4b 

Leafy twigs with crowded, distichously arranged 
oblong to linear oblong-lanceolate, blunt-tipped leaflets 
that make angles of about 45° with the supporting 
twig. 

This specimen is clearly a Taxodunr^ as indicated 
by the method of attachment of the leaflets. The 
leaflets are crowded and relatively broad for their 
length, approximating 1.5 millimeters in width. The 
lower ones are oblong and about 5 millimeters in 
length, the upper ones about 10 millimeters in length 
and linear oblong-lanceolate, all with rounded or 
blunt apices. 

In general appearanee this species is very suggestive 
of certain specimens from the Eocene of the Isle of 
Wight, England, described and figured by Gardner M 
and referred to Podooarpus elegan* (De la Harpe); 54 
but definite identification would be impossible without 
having the actual specimens for critical examination 
and comparison. 

Localities: West side of Anchorage Bay, Chignik Bay, Alaska 
Peninsula (original no. 962) ; collected by T. W. Stanton and 
E. W. Slone in 1901 (lot 3524) (pi. 16, fig. 9) Kupreanof Island, 
Hamilton Buy. southeastern Alaska, collected by C. W. Wright 
In 1901 (lot 7474). 

Taxodiura dubium (Sternberg) Hecr 

Plate 1G. figure 5; plate 01. figure 5a 

Tttfodium dubium (Sternberg) Heer, Naturf. Gesell. Zurich 
Mitt., vol. 3, p. 92, 1858; Flora tertiorla Helretlae, vol. 
I. P- 49, pi. 16. fig. 19; p). 17, figs. 5-15; pi. 21. fig. 3. 
Winterthur, 1855; K. svenska vet.-akad. Ofvers. Fork., 
vol. 25, no. 1, p. 03. 1868. 

G«»oi>port, Schlesische Gesell. vaterl. Cultur 39te Jahrea- 
ber.. Abt. Naturwlss. u. Med.. Abb., pp. 292, 203. 204, 1861. 


“Gardner, J. 9.. A monograph of the British Eocene flora, vol. 2. 
Gyranoapercaae. p. 50. pt. 8, Hgs. 1-10, London, 1888. 

H —Onpre9»iln rtrpan$, De la Harp*, Philippe. and 8alter. J. W.. 
Notes on the Eocene flora of Atom Bay. in Bristow. H. W., Geology 
of the Isle of Wight: Geol. Surrey Great Britain Mem., Expl. sheet 10. 
p. 111. pi. 5. flg. 8. 1862. 
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PhylliteM dubius Sternberg, Vereuch einer geognoatisch-botan- 
iBcben Darsteltung der Flora der Vorwelt, pt. 3, p. 39, 
pi. 36. flg. 3, Leipzig, 1823. 

Taxodium distirhum miocenum Hecr, Miocene balttacbe Flora, 
p. 18, pi. 2. figs. 1-6, 6a, b. c, d, 7a, 8, 9. 9b, 10, 10b, 
11a, b, 12-16, 17a, b, c. 18a, b, 10-26, 25b, 26; pi. 3, figs. 
6, 7, Kdnlgsberg, 1869; Flora fosillla alaaknna: Flora 
foasllla nrctlca, yol. 2, no. 2, p. 21, pi. 1, flg. 6; pi. 3. 
flg. 11c; pi. 4, figs. 6b, c, 1869. 

Knowltou, D. 8. Nat. Mus. Proc., voL 17, p. 214, 1894; 
D. S. Oeol. 8arycy 17tb Ann. Kept., pt. 7, p. 878. 1896; 
Alaaka, yol. 4, p. 152, Harrlman Alaaka Expedition, 
1004. 

Newberry, D. S. Geol. Survey Mon. 35. p. 22, pi. 52. fig. 2 
(excl. pi. 51, flg. 3 In part; pi. 52, figs. 3 and 4 in part; 
pi. 65, flg. 5 In part), 1896. 

Under the names Taxodium dubium and Taxodium 
dhtichum miocenum a considerable diversity of leaf 
forms have been described and figured from time to 
time by various authors, some of which appear to be 
hardly referable to the species. The type of the spe¬ 
cies, Phyllites d/ubius Sternberg, has narrow, pointed 
leaves, similar to those of our specimens depicted in 
figure 5 on plate 16, whereas specimens of very differ¬ 
ent appearance, with short, occasionally spatulate, 
rounded or blunt-tipped leaves, have also been re¬ 
ferred to the species. Examples of the latter form, 
from the Tertiary of Cook Inlet, Alaska, were de¬ 
scribed and figured by Newberry 33 under the name 
Taxodium distickum miocenum and are discussed in 
tliis paper on page 51, under Glyptostr obits curopaeu*. 
Newberry also figured a specimen of average, normal 
characters, from the same locality. 34 

Specimens collected by Lt. Peter Doroschin were 
listed by Goeppert 87 from the following localities in 
Alaska: West shore of Cook Inlet; near the village of 
Ninilchik, on the west shore of Kenai Peninsula 
[Matanuska-Cook Inlet region]; on w landzunge Tak- 
etschek oder Osipnago” [locality not identified], 
Alaska Peninsula; “niihe der Katmaschen n [near 
Mount Katmai?], Alaska Peninsula; southwest coast 
of Nukhalilek Bay (locality not identified], on the east 
shore of Alaska Peninsula; and Hudsnoi [Admir¬ 
alty?] Island. 

The specimens described and figured by Heer 81 in¬ 
clude those collected by Doroschin at Ninilchik and 
others collected by Hjalrnar Furuhjelra at English 
Bay [Port Graham], Kenai Peninsula, and Indian 
[Alexander] Archipelago, near Sitka. Heer’s speci- 

■* Newberry. J. S., The lAter extinct flora* of North America: U. 8. 
Oeol. Survey Mon. 36, p. 22, pi. 61, flg. 3 In part (U. 8. Nat. Uu«. no. 
7107) ; pi. 62. flg* 2. 3 (U. 8 Nut. Mu*, no. 7110». flg 4 to part OJ. S 
Nat. Mus. no. 7109), 1898. In the text on page 22 the locality for the 

Alaskan eptdmcua o/ Taxodium U erroneously given as “ Birch Bay. 
Waahlngliin." 

" Idem, pi. 52, flg. 2 (U. 8. Nat. Mus. no. 7118). 

Gocppert. H. R., Ucber die Tertikrflora der I'olargegeoden: 
Scblealacbe Oeaell. vaterl. Cultur 3Bte Jnhresbor., Abt. NaturwiM. u. 
Med., Abb., pp. 202. 203, 204, 1881. 

M Heer, Oswald. Flora fossills alaakana : Flora fosaUls srctlca. vol 
2. no. 2. p. 21, pi. 1. flg. 6; pi. 3, flg. 11c; pi. 4. flg*. Tib. c. 1869. 


mens from Port Graham and Alexander Archipelago 
(pi. 1, fig. 6; pi. 4, figs. 5b, c) are identical with ours, 
but the one from Ninilchik (pi. 3, fig. 11c) is compara¬ 
ble with our specimen depicted in figure 1 on plate 16, 
which is referred to the variety normale . Knowlton M 
also listed specimens collected by C. H. Townsend at 
Ilerendeen Bay, Alaska Peninsula; by W. H. Dali at 
the Sepphagen mine and De Groff tunnel, ICootznahoo 
Inlet, Admiralty Island; and by De Alton Saunders 
at Kukak Bay, Alaska Peninsula. 

In one or another of its forms the species may be 
found included in Tertiary floras throughout the Eu¬ 
rasian and North American continents and Australasia, 
although a number of the identifications are probably 
erroneous, as many specimens are very difficult to dis¬ 
tinguish from certain forms of Sequoia langsdorfii 
(Brongniart) Heer, with which it is often found 
associated. Toward the end of the Tertiary period 
it appears to have passed into the living species Tax - 
odium, distichwm and T. ascendens , the only surviving 
representatives of the genus, which are now confined 
to a relatively small area in the southeastern and 
southern United States and northeastern Mexico. 

Localities: Edita Creek, Matanuaka coal field, Matanuska- 
Cook Inlet region; collected by Theodore Chapin iu 1910 (lot 
5897) (pi. 16. flg. 6). Port Camden Bay. Kulu Island, south¬ 
eastern Alaska (original no. 15b) ; collected by E. M. Kindle 
In 1905 (lot 3051) (pi. 51, flg. 5a). Cook Inlet, no definite 
locality, Matanuska-Cook Inlet region. Kuiu Island, south¬ 
eastern Alaska. 

Taxodium dubium Iongifolium Massalongo 

Plate 10, figure 4 

Taxodium dubium Iongifolium Massalongo, In Massalongo and 
8carabelll, Studii sulla flora fosslle e geologla atratl- 
graphlea del Senlgaillese, p. 150, pi. 6, flg. 7; pi. 40, 
flg. 3. Imola, 3859. 

This specimen apparently represents what Massa¬ 
longo regarded as a long, narrow-leaved form or va¬ 
riety of Taxodium dubium , based upon material from 
the Tertiary of Sinigaglia, Italy, similar to Taxodium 
anqustifolium Heer, 40 from the Tertiary of Spitsber¬ 
gen. Whether or not it should l>e given specific rank 
is largely a matter of individual opinion, but it is at 
least sufficiently distinct in general appearance to 
warrant a varietal designation. 

Locality: Kontxnahoo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX); collected by W. W. Atwood In 1907 
(lot 4390). 


■ Knowltoo, F. II.. A review of the foaall flora of Alaska : U. 8 Nit. 
Mas. Proc.. voL 17, p. 214, 1894; Report on the fossil plants col¬ 
lected In Alaska In 1895; U. 8. Oeol. Survey 17tb Ann. Rept., pt. 1. 
p. 878. 1996: FomII plants from Kukak Bay: Alaska, vol. 4, p. 152, 
Harrlman Alaska Expedition. 1904. 

• Heer, Oswald. Die foaalle Flora der 1’olarIHnder : Flora fo«sllla arc¬ 
tics. vol. 1. p. 355, pi. 30. flea. la. 2. 1808 
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Tax odium dnbium nonnile MiMtlonfO 

Plate 13. figure 4b; plate 16. figure 1 

Taxodium dubivm nomuUe Maasalongo, Studii eulla flora foe* 
slle e geologia stratigraphies del Sentgalltese, p. 150. 
pi. 5. flg. 11; pi. 6. flga. 1. 5. 10; pi. 40. fig. 4. Jmola. 
1850. 

Our specimens appear to be identical with the va¬ 
riety of Taxodium dubium from the Tertiary of Sini- 
gaglia, Italy, to which Massalongo gave the above 
name, and our figure 1, on plate 16, may be especially 
compared with the specimen depicted in his figure 1, 
plate 6, with which its identity can hardly be doubted. 

The variety differs but little from the species to 
which it is referred, except in size, and yet it possesses 
certain distinctive characters that may be discerned 
better than they can be described, when comparison is 
made with figures of specimens typical of the species 
as originally defined. 

Certain of the specimens from Grinnel! Land, de¬ 
scribed and figured by Heer* 1 as Taxodium di&tichuni 
uiiocenum , and others from Greenland described and 
figured by the same author.* 1 appear to be referable 
to this variety, although Heer did not recognize any 
varietal distinction and merely remarked on the varia¬ 
bility in the size of the leaves. 

Localities: West side of Kachemnk Bay, Kenal Peninsula, at 
entrance to Troublesome Gulch, Matanuska-Cook Inlet region 
(original no. 3) ; collected by C. E. Weaver in 1906 (lot 4129) 
(pi. 13, flg. 4b). Fairbanks district, Tanana region (original 
no. 31) ; collected by L. M. Prlndle and H. B. Blair in 1006 
(lot 7476) (pi. 16. flg. 1). 

Taxodium oecidenUle Newberry 

Plate 16, figure 3; plate 109, figures 9, 10 

Taxodium occidental Newberry, Boston Jour. Nat. Hist., vol. 
7, p. 576, 1863; Lyceum Nat. Hist. [New York] Annals, 
vol. 0, p. 45, 1868. Illustration* of Cretaceous and 
Te~tiary plants, pi. 11, fig*. 1-3. U. S. Geo!, and Geog. 
Survey Terr., 1878; U. 8. Geol. Survey Mon. 30. p. 23, 
pL 26, figs. 1-3; pi. 55. flg. 5 In part, 1896. 

Holllck, U. 8. Geol. Survey Bull. 500, p. 51, 1912. 

The.se fragments of a broad-leaved Taxodium ap¬ 
pear to be identical with the specimens from the Fort 
Union formation of Montana to which Newberry gave 
tlie above specific name. The species does not appear 
to have been heretofore figured except by Newberry, 
although it is recorded by Knowlton 68 from the Lance 
formation at localities in North Dakota. South Da- 


® Heer, Oswald. Die Miocene Flora dee Grlnnell-Laadee: Flora- foe- 
•Uls arctloi. vol. 6, no. 1. p. 23. pi 2. Acs. 3. 9. 1878. 

•fleer. Oswald. Die tertlMre Flera von Grunland: Idem. vol. 7. p. 
60. pi. 88. fl*. 2b. 1883. 

• Knowlton. F. H.. The strntlempMc relatione and paleontology of 
the ** Hell Creek beds ", " Cerntopt beds", and equivalents, and their 
reference to Ibe Fort Uoloo formation : Washington Acad. Scl. Proc., 
vol. II. pp ISP. 105. 202. 203. 211. 214. 1900: Further data on tbe 
stratigraphic position of the Lance formation (**CtTafop* beds'*): 
Jour. Geolni.r, vol. 10, p. 300. 1011. 


kota, Montana, and Wyoming, and by Penhallow* 4 
from Tertiary localities in British Columbia. 

Attention should be called, however, to a certain fig¬ 
ure of Taxites olriki Heer* 5 from the Eocene of 
Greenland, which is practically indistinguishable from 
Taxodium. occidentalc Newberry. It was recognized 
by Heer as a peculiar form, and he referred to it as 
“eine eigenthiimliche Varietat ” of his Taxodiuan 
olriki. 

Localities: Matanu&ka coal field, Matanuska-Gook Inlet 
region. Kings River, east hank, at coal camp 7 miles above 
mouth: collected by F. J. Kat* In 1910 (lot 5805) (pJ. 16. flg. 3). 
Near head of Hamilton Bay. Knprennof Island, southeastern 
Alaska (original no. 55) ; collected by A. F. Buddingtou In 
1922 (lot 7565) (pi. 109, flg. 9). Nenana coal field, Tanana 
region, California Creek. 0.47 mile S. 42* W. of northeast 
comer of sec. 15, T. 98, R. 6 W. (original no. 2); collected by 
G. C. Martin and R. M. Overbeck In 1916 (lot 7261) (pi. 109, 
flg. 10). 

Taxodium tinajorum Heer 

Plate 10. figure 4; plate 18. figures 2. 8, 4c, 5, 6; plate 18, 
figure 5b 

Taxodium tinajorum Heer. Flora fossllls olftnknna: Flora fos- 
silis ftrcHca. vol. 2. no. 2. p. 22, pi. 1. figs. l-5n, b, 1869. 

Eichwald, Geognc-stlsch-palaeontologLsche Bemerkungen 
tlber die Halbinsel Maugiscblak und die ALeutiseben 
Inseln, p. 116, pi. 4 [VI], flg. 4, St Petersburg, 1871. 

Knowlton. Alaska, vol. 4, p. 152. Harriman Alaska Expe¬ 
dition. ioa*. 

Specimens that appear to be referable to this species 
ore included in several of the collections from Alaska, 
but they are exceedingly difficult to distinguish from 
certain forms of Sequoia langsdorfii (Brongniart) 
Heer, as may be seen by comparison with specimens 
referred to that species depicted in figures 3a and 4 
on plate 10 and figure 1 on plate 13 of this paper. 

The type specimens of the species were collected by 
Hjalmar Furuhjelm at M English Bay ” [Port Gra¬ 
ham], Kenai Peninsula, and other specimens were 
identified by Heer*® from the Tertiary of Spitsbergen 
and Siberia. 

The specimen described and figured by Eichwald 
was regarded by the author as a variety and is desig¬ 
nated “ Taxodium tina jorum Heer var.*’ and described 
as follows: Vi Die hier von mir abgebildete Art unter- 
scheidet sich etwas von der typischen Form durch 
schmalere Nadeln, die viel weiter von einander abste- 
hen und mit einem deutlichen Mittelnerven versehen 
sind.” The specimen upon which this description was 
based was collected by Peter Doroschin at “ Dorfe 

• Pcnhallow. D. P.. Report on Tertlsry plants of British Colum¬ 
bia-: Canada Geol. Survey Rept. 1013. 1908. 

•Heer. Oswald. Nachtrflge sur MJocrnen Flora GrdnMnds : Flora 
fOMlII* arnica. vot. 3. uo 1. p. 16. pi. 1. flg. 0. 1S74. 

•Ileer. Oswald. BeitrBge »ur forcllen Flora Spitsbergen*: Flora foa- 
sIIIb arctlca. vol. 4. no. 1, p. 57. pi. 25. Hr. 14. 1876; Bel frige sur fos- 
sllen Flora Rfblrlens und dee Amurlamlea—IV. TertlSre Pflansrn rom 
TacblrtmylfelBen an der Lena: Idem. vol. 5. no. 2. pt. 33, pi. 8. flga, 
30a. 38. 1878. 
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Niniltschick ” [village of Ninilchik], on the west shore 
of Kenai Peninsula. 

Knowlton remarked, in connection with material 
collected by De Alton Saunders at Kukak Bay. Alaska 
Peninsula, that w there are several specimens that seem 
to belong to this species, although it is difficult to 
separate them in all cases from the former species M 
[ Taxodium distichum mioctnum Heer = Taxodium 
dub mm (Sternberg) Heer]. The resemblance to cer¬ 
tain forms of this species is as close as their mutual 
resemblance to certain forms of Sequoia langsdorfii * 
and the specific determinations of a number of figured 
specimens of these three species should be recognized 
merely as expressions of opinion based upon what may 
be regarded as the weight of evidence ill one direction 
or another. 

Localities: Port Camden Bay. Kulu Island, southeastern 
Alaska (original no. 15b) : collected by E. M Kindle In 1905 
(lot 3651) (pi. 10. flc. 4). South side near head of Hamilton 
Bay, Kupreanof Island, southeastern Alaska (original no. 
IV): collected by W. W. Atwood In 1907 (lot 4391) (pL 13, 
fig. 2; pi. 18, fig. 5b). Knchemak Bay. Kenai Peninsula, near 
entrance to Fritz Creek, Matanuska-Cook Inlet region (origi¬ 
nal nos. 1 and 2); collected by C. E. Weaver in 1906 (lot 
4131) (pi. 13, ilg. 3). Kachemak Bay, Kenai Peninsula, at 
entrance to Troublesome Gulch, Matanuska-Cook Inlet region 
(orlglual no. 3) ; collected by C. E. Weaver In 1906 (lot 4129) 
(pi. 33. fig. 40. North side near entrance to Chlnitna Bay, 
Matanuska-Cook Inlet region (original no. 922c); collected by 
T. W. Stanton and G. C. and Lawrence Martin In 1904 (lot 
3505) (pi. 13, fig. 5). Cook Inlet, west shore, half a mile south 
of Old Tyonek. Matanuska-Cook Inlet region (original no. I); 
collected by C. A. Weaver In 1906 (lot 4130) (pi. 13, fig. 6). 

Taxodium sp. Grewingk 

Taxodium sp. Grewingk, Russ. k. mineral. Gesell. Verb., Jahrg. 

1848-49, pp. 114, 864, 1350. 

The generic name only is given by Grewingk to 
specimens from two localities—Tschugatak [Kenai] 
Peninsula [Matanuska-Cook Inlet region] and Un- 
alaska Island [Alaska Peninsula]. It is probable, 
however, that they are referable to Toxodium dubium 
in one or another of its varieties or forms. 

Taxodium sp. Heer 

Taxodium sp. Heer, K. svenska vet.-akad. Ofvers. F8rh., vol. 

25, no. 1, p. 63, 1868. 

Under the above generic designation Heer listed a 
specimen collected by Hjalmar Furuhjelm at English 
Bay [Port Graham], Kenai Peninsula, in the Mata- 
nuska-Cook Inlet region. He does not subsequently 
refer to it, however, and it cannot be definitely iden¬ 
tified; but it may be the specimen to which he referred 
in the following words: 0 * “In ramulis nonnullis folia 
sunt valde approximata * • *, in aliis in eodem 

lopide (tab. I, fig. 6) distantia ” 

91 Beer. Oswald, Flora fosellli olaakana : Flora foraUU arcfica. vol. 
2, so. 2, p. 22, 1849. 


Genci GLYPT08TH0BUS Endllcher 
Glyptoatrobua eoropaeus (Brongniart) Unger 

Plate 10. figure 3b ; plate 17, figures 1-6; plate 38, figures l-5a; 

plate 19, figures 1, 2; plate KM, fig. 7b; plate 109, figure 11 

Qlyptoatrobus europaeu* (Brongnfart) Unger, K. Akad. Wlss. 
[WienJ. Math.-natunvl88. Cl., Sltzungsber., vol 5, p. 435, 
1850. 

Qlyptoetrobus curopacua (Brongnlurt) Heer, Flora tcrtlarin 
Helvetian, vol. 1, p. 51. pi. 19. figs. 1-6; pi. 20, figs, la-f, 
Winterthur. 1855; Flora fowdlls alaBkana: Flora fossUls 
arctlca, toI. 2, no. 2, p. 22, pi. 1, figs. 7b-f; pi. 8, flga. 
10, 10b, 11 a, b. 1860 . 

Knowlton. U. S. Nat. Mua. Proc., vol. 17, p. 214, 189-1; U. B, 
Geol. Survey 17th Ann. Kept. pt. 1, p. 879, 1890. 
Taxodium europaeum Broopnlart, Annales sd. nat., BotanUjue, 
vol. 30. p. 175, 1833. 

Q1l/pto#trobu* ungeri Heer?, Oartenflora, vol. 2. p. 292, pi. 65, 
fig. 2, 1853: Fl*>ra tertlurla Hclvetiae, vol. 1, p. 52, pi. 
18. figs. 1-17; pi. 21. figs, la -le, Winterthur, 1855. 
Qlyptotirobus evropacus ungeri Heer?, Flora tertlarla Helve- 
tiae, vol. 3, p. 159, pi. 146, figs. 13, 14, Winterthur, 1859. 

Under the names Glyptostrobus evropaeu*, G . 
ungeri, and G. europaeus unyeri, a wide diversity of 
forms are included that are impossible to differentiate 
satisfactorily into distinct species or varieties; and 
leafy twigs that differ greatly from one another in 
surficial characters are found either attached or so 
closely associated that their specific identity cannot 
be doubted. Probably certain of the remains that 
from time to time have been included under one or 
another of the above names, represent erroneous identi¬ 
fications, but evidence is ample that a heterophyllous 
conifer similar to the living Glyptostrobus heterophyl - 
?us Endlicher, of eastern Asia, was an abundant ele¬ 
ment in the Tertiary floras of the Old and New 
Worlds, which is most commonly known, in one or 
another of its forms, under the name Glypiostrobu$ 
europaeus. The question of the specific or varietal 
status of Glyptostrobus ungeri , as distinct from G . 
evropacus , was discussed at some length by Vele- 
novsky,** in connection with specimens from the Ter¬ 
tiary of Bohemia, and his conclusion is that— 

Es let deawegen uniubglieb (wenlgatens In unnerem Fund- 
orte) (ilyptoatrobua ungeri nls elne Art Oder Varletlt *u uu- 
terarbeiden. obiwar slcb aucb hler eloe Menge von bebULtterten 
elnjabrlgen Zweigen vorflndet, welch also RHmmtllch nur sum 
Qlyptoatrobua europaeus angebflren. 

Nearly every author who has studied these forms 
has also expressed more or less uncertainty in regard 
to the affiliations or identity of certain specimens, and 
it. must be admitted that the large amount of new ma¬ 
terial collected in Alaska has resulted in increasing 
rather than in decreasing the difficulty of satisfactorily 
delimiting or expanding the specific definition, and of 

- Velenovaky. Joaef, Die Flora av» den au**ebrannten tertiilren Let* 
ten von Vrsovlc bel Laun: K. bfihm. GeaeU. Wlas. Abh., eer. 0, vol. U 
(Matb.-naturwiM. CL. no 1). p. 16. pL 1. flfa. 21-26, 1881. 
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differentiating certain of the forms from species in 
other genera. The leafy twigs shown in figures 1, 
2, 5 t and 6, plate 17, are difficult to distinguish from 
similar remains that have been referred to Taxodiwm 
dubium, and there is little doubt, for example, that 
if the leafy twig depicted in figure 1, above men¬ 
tioned, was found by itself, or associated with remains 
of undoubted Taxodiwm dubvum , it would be referred 
to that species. Specimens from Cook Inlet, Alaska 
(see p. 49) that are undoubtedly specifically identical 
with the specimen represented by the figure last men¬ 
tioned were described and figured by Newberry 0 as 
Taxodiwm distichwm miocenum Heer ( = 7\ dubiwm 
(Sternberg) Heer), and if Newberry’s identification 
is correct then we must relegate to that species the 
analogous forms that are included in this paper under 
Glyptostrobus ewopaevs. A similar leafy twig from 
the Tertiary of Bohemia that is apparently specifically 
identical with our figure 1 was depicted by Velenov- 
6ky 70 and described as Ta&odium dvbitim; and Lau¬ 
rent 71 described and figured a similar twig from the 
Tertiary of France, referred it provisionally to Taxo¬ 
diwm dubiwm, discussed its close resemblance to Glyp- 
tontrobus ewropaeu * ** , and ended with the remark: 
“Comme nous avons toujours observe ces rameaux 
detaches, l’etude des echantillons de Menat n’apporte 
aucune preuvc pour decider de cette question. On ne 
peut que poser les donnees du problfcme.” 

Certain of the most delicate of our twigs, such as 
are shown in the figures on plate 18, are very sugges¬ 
tive of specimens that have been referred to the genus 
Widdringtonia , especially W- Helvetica Heer, 7 * and 
critical examination is necessary in order to recognize 
any characters that might serve to differentiate the 
two species. 

Under the name Glyptostrobus wngcrif Heer an ex¬ 
cellent representation of the species, based upon speci¬ 
mens from the Tertiary beds of Florissant, Colo., was 
depicted by Lcsquereux, 7 * in which the growing twigs, 
with relatively broad leaves, are shown attached to 
the older hranchlets with scalelike and aciculate 
leaves. 

In one or another of its forms this species is one of 
the most abundant elements in the Tertiary coniferous 
flora of Alaska. It is represented in at least twelve of 
our collections, distributed between Alaska Peninsula 
am) southeastern Alaska, and it was one of the first 

• NowlHsrry, J. The later extinct floras of North America : U. 8. 
Gaol. Survey Mon. 80. p. 22, pi. 51. flf. 3 In part; pi. 52. flf*. 3 In part, 
4 In purt. 1808. 

n VWonovnky, Jo*ef. Die Flora utis den ousKcbrnnnten tertUrcn 
Lettrn von Vraovlc brl Latin: K. bohm Winn. Abli., «er. 6. 

vol. 11 (Mntb.-nnturwUa. CL. no. 1), p. 14. pi. 1. flf. 27, 1881. 

** l.aurenl I-onla, Flore foh*llc dra nehlate* de Menat (I’uy-dc-Dflme) : 
Mu«. hint. nut. Mnmlllr Anna!*'n. vol 14. p. 09. pi. ft. flf. 0. 1012 

11 Il^r. Oswald, Onrtenflorn, vol. 2. p. 292. pi. 05. flf. 3 . 1853 : Flora 
tertlnrla llelvetiae. vol. 1. p. 48. pi. 10, flpa. 2-17. 1855. 

71 !4ft|WrMI, Leo. The Cretaceous nnd Tertiary floras : U. 8. Geol. 
Survey Terr, llept.. vol. S. p. 130. pi. 22, Ufa. 1-Oa. 1883. 


species recognized in the earlier collections made in 
the region, as follows: 

“Kuju" (Kata] Island, “Indian" [Alexander! Archipelago. 
Heer. Oswald, Flora fossil is nlaskana: Flora fossiUs arrtlca, 
vol. 2, do. 2, p. 22. pi. 1, figs. 7b-f, 1809. Collected by Peter 
Doroschin In 1861. 

“ Nenlltacbik" (Nlnllchtk), east shore of Cook Inlet. Idem, 
pi. 3. Dgs. 10. 10b, 11a. b. Collected by Hjalmar Furuhjchn in 
1866. 

Herendeen Bay, Alaska Peninsula. Knowlton. F. H., A 
review of the fossil flora of Alaska, with description* of new 
species: U. 8. Nat Mu. Proc., vol. 17, p. 214, 1894. Collected 
by G. H. Townsend In 1890. 

De Groff tunnel. Admiralty Island, Kootznaboo Lagoon. 
Knowlton, F. R, 0. 8. Gcol. Survey 17th Ann. Kept, pt 1, p. 
879. 1896. Collected by W. H. Dali and others in 1896. 

Localities: Kska Creek, Matanoska coal field, Matanuska* 
Cook Inlet region; collected by Theodore Chapin in 1910 (lot 
5897) (pi. 10, flg. 3b). O'Brien coal claim, three-quarters of a 
mile south of Matanuska River. 14 miles above mouth of 
Cbickaloon River, Matanuska-Cook Inlet region; collected by 
0. A. Parks In 1911 (lot 6289) (pi. 16. flg. 6b). South side near 
bead of Hamilton Bay. Kupreanof Island, southeastern Alaska 
(original no. Ill) ; collected by W. W. Atwood In 1907 (lot 
4382) (pL 17, figs. 1. 2; pi. 104, flg. 7b). Chignlk River oppo¬ 
site Nun Point, Alaska Peninsula (original no. 57) ; collected by 
W. W. Atwood and H. M. Eakin In 1908 (lot 5298) (pi. 17. flg. 
3; pi. 18. flg. 1). Matanuska River 4,200 feet below Moose 
Creek. Miitamiska-Cook Inlet region (original no. 3) ; collected 
by O. C. Martin In 1910 (lot 5892) (pi. 17. figs. 4-6). Yakutat 
Bay, west shore, at Daltou’s coal outcrop, Yakntat-Copper River 
region (original no. 141) ; collected by It. S. Tnrr In 1905 (lot 
3879) (pi. 18, flgs. 2, 3). South side near head of Hamilton 
Bay, Kupreanof Island, southeastern Alaska (original no. V): 
collected by W. W. Atwood in 1907 (lot 4389) (pi. 18, flg. 4). 
South side near head of Hamilton Bay, Kupreanof Island, 
southeastern Alaska (original no. IV) ; collected by W. W. 
Atwood in 1907 (lot 4391) (pi. 18, flg. 5a). South of pond on 
top of mountain between Kings River and Youngs Creek. 
Matanuska cool field. Matanuska Cook Inlet region; collected 
by G. C. Martin and F J Katz In 1910 (lot 5898) (pi. 19. figs. 
1, 2). Cliff 1 mile south of small bay on south shore of King 
Salmon Lake, Alaska Peninsula (original no. P. 21); collected 
by W. R. Smith in 1922 (pi. 109, flg. 11). 

Genua WIDDRINOTONIA Endlichcr 
Widdringtonia sp. Heer 

Widdringtonia sp. Heer. K. svenska vet.-akad. Ofvers. Fdrh., 
vol. 25, no. 1. p. 00. 1868. 

The specimen referred to this genus by Heer was 
collected by Hjalmar Furuhjclm on tt Keku Island,” 
southeastern Alaska. The genus was not subsequently 
mentioned by Heer in his Flora fossilis alaskana. 74 
but it is possible that a specimen there referred to 
Glyptostrobu 4 curopacus 7# and credited to Kuju 
[Kuiu] Island may represent what was originally 
identified as a species of Widdringtonia , similar to 
W. Helvetica Heer. 74 Certain specimens of the two 

*‘Heer, Oswald, Flora foastlts arctlca* vol. 2. no. 2, 1809. 

«Idwi, p. 22. pi. 1. flf. 7b. d. 

"Ho^r. Oawnld. Flora tvrtlarla IlclvetJoe. vol. 1, p. 48. pi. 16, flf 
3. WlDtertbur. 1855. 
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genera are difficult to differentiate, and in his discus¬ 
sion of the species last mentioned Heer remarked that 
tt die jungen Zweige sehen denen des Glyptostrobus 
ungeri sehr ahnlich und sind nur mit Muhe zu unter- 
seheiden.” 

Attention may also be called to the similarity in 
general surficial appearance between Widdringtonia 
and Juniperites baocifera Unger,™ from the Tertiary 
of Europe, and to note that Unger™ discussed Tax - 
odium curopncwm Brongniart ( Glyptostrobus curo- 
paeus (Brongniart) Heer and G. ungeri Heer) in that 
connection. 

Qenui THUITE8 St ember* 

Thuites ehrenawardi Heer 

Plate 20, figure 9 

Thuites ehrenttedrdi Heer, Biblloth^quc universeNe, vol. 34, p. 
536, Lnusnnne. 1869; Die Miocene Flora und Fauua 
Spitsbergen*: Flora fossllis arctica, vol. 2, do. 3. p. 36, 
p!. 2, figs. 25, 25b, 2Cb, 1870; Die Miocene Flora des Grin* 
neil-Landes; Idem, vol. 5, no. I, p. 22. pi. 2. fig. 10c, 1878; 
Miocene Flora tier Inset Sachalin: Idem, voL 5, no. 3, 
p. 23. pi. 1, figs. 12, 12b. 12d, 13, 13b, 14, 1878. 

This little conifer appears to be identical with 
Hoer’s species from the Tertiary of Spitsbergen. Grin- 
nell Land, and the island of Sakhalin; and Palibin ; * 
has described and figured what appear to be frag¬ 
mentary remains of the species from the Tertian* of 
Siberia. 

Heer was in some doubt as to the correctness of the 
generic reference to Thuites , suggesting its possible 
affinity with Chamaecypans, and giving to the Spits¬ 
bergen specimen the name Thuites (Chamaecy paris?) 
ehrenstcaerdi; but subsequently the second generic 
appellation was dropped. It should also be noted that 
the identity of the specimen from Grinnell Land is 
questioned by Heer, and this specimen may perhaps 
be disregarded. 

A species which is exceedingly difficult to differen¬ 
tiate from Thuites ehrenswardi and which may not be 
ignored in making comparisons is Biota borealis 
Heer,* 0 from the Tertiary of Greenland; and it is 
significant that Heer originally identified this species 
as Thujopsis europaeus Saporta.* 1 

In any event, however individual opinion may differ 
in regard to the validity of these species, the identity 
of our specimen witli one or the other of the Arctic 
forms can not be doubted. 


"Unger, Franx, Chlorls protogaea, p. 80. pi. 21. Oga. 1-3, Leipzig, 
1847. 

* Idem, p. 81 . 

“ I'allMo, J. tou. J'flnnrenreMe v«»m Sirliot.i Alin G-blrgc ; Rusa K. 
mineral. Oeaeil. Verb., aer. 2, vol. 42, Lief. 1, p. 42, pi. 2, flg*. 2, 3. 
1904. 

m Heer, Oswald, Nacbtrlige xur Xllocenen Flora GrOnlanda: Flora 
fossil la arctica, vol. 3, no. 3. p 7, pi. I. figs. 13a. b. 14 15a, 16-23. 23b. 
24-26, 26b. 27-29. 1874; Nachtrflge zur foesllen Flora Grftnlanda: 
Idem. vol. 0, pt. 1. no. 2, p. 9. pi. 3. figs. 6. 5b. 1880. 

* Heer, Oswald, Miocene Fora von NordgrOnlRnd : Idem. vol. 1, p. 
00, pi. 50, flgs. 11a. lib, 11c, 1808. 


There also appears to be but little doubt that 
Thuites sp. Knowlton, 82 from the Tertiary of Oregon, 
is to be classed in the same specific category. 

Locality: Yukon River, south bank, just above Rampart, 
central Yukon region (original no. 3AII 10); collected by 
Arthur Hollick and Sidney Paige In 1003 (lot 8247). 

Thuites (Charaaccyparis) alaaktnaia Lcaquereux 

Thu item (Chamaecy paris) alaskcnsU Lesqucreux, U. S. Nat. 
Mua. Proc., vol. 5, p. 446, pi. 8. figs. 7 9, 1882 [1883]. 

Locality: Coal Harbor, Ungn Island, Alaska Peninsula; 
collected by W. H. Dali In 1880 (U. S. Nat. Mua. no. 1376). 

Coniferous wood 

Coniferous wood, Grewlngk. Russ. k. miuerul. Gesell. Verh., 
Jahrg. 1848-49, p. 364. 1850. 

Grewingk mentioned the occurrence of fossil conif¬ 
erous wood on Unga Island, south of Alaska Penin¬ 
sula—apparently similar material to that to which he 
had previously referred (p. 170) as M bituminbses 
Holz.” 

Class ANGIOSPERMAE 
Subclass MONOCOTYLEDONAE 
Order PANDANALES 
Family SPARGAN1ACZAE 
Genus BPARGANITJM Linnaeus 
Sparg&nium sp. Heer 

Sparganium sp. Heer, K. svenska vet.-akad. ftfrers. Forli.. 
vol. 25, no. 1, p. 66.1868. 

This generic identification, based upon a specimen 
collected by Hjalmar Furuhjelm at the Ninilchik 
River, Kenai Peninsula, in the Mat amiska-Cook Inlet 
region, was not subsequently mentioned by Heer in his 
Flora fossilis alaskana* 5 and lie probably decided it 
to be erroneous and referred the specimen to some 
other mo nocot y led onous genus, without reference to 
the original identification. 

Order NAIAD ALES 

Family NAIADACEAZ 

Genus CATJLINIA WUdenow 

('aulinia laevis (Goeppert) Goeppert 

Caulinia laevis (Goeppert) Goeppert, Schleeisclie Gesell. vuterl. 
Cultur HJHc* JnlircMber., Abt., Nnturwiss. u. Med., Abb., 
p. 202, 1861. 

Caulinites laevis Goeppert, Palaeontograpbica, vol. 2, p. 263 
[71, id. 33 [1J, flg. 1, 1862. 

The Alaskan specimen described by Goeppert in 
1861 under the above name was collected by Lt. Peter 
Doroschin at Ninilchik, on the west side of Kenai 


“Knowlton. F. H.. Fossil flora of the John Day Basin . U. S. Ceol. 
Survey Bull. 204. p. 26, pi. 1. fig. 3. 1902. 

“ Heer, Oswald. Flora fosallls arctica, vol. 2, no. 2. I860. 


by Google 
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Peninsula in the MaUnuska-Cook Inlet region. Goep- 
pert apparently described it as a new species, under 
the genus CauJinia , although he had previously, in 
1852, described similar fossil plant remains from the 
Miocene of North Germany under the name Caulinites , 
using the same specific name for each. Whether or not 
it was his intention to regard them as specifically iden¬ 
tical I have not been able to determine definitely but 
have assumed that such was the case. 

The generic name CauJinia has been applied to at 
least four totally different genera of living plants, in 
the Naiadnceae, Legurainosae, Algae, and Haloragid- 
acoae; the genus CauJinites Brongniart 84 wns estab¬ 
lished to include fossil plant stems or rhizomes as¬ 
sumed to be allied to Caulinia of the Naiadaceae. 
Goeppert accepted this as the taxonomic status of 
C<rulinitc8 laevis in 1852, but later he was apparently 
in doubt in regard to it, and in his discussion of Cauli - 
n*<z laevis in 1861 he compared the Alaskan and Euro¬ 
pean specimens and said 14 Gehort vielleicht zu Phrag- 
inites oeningensis Heer a species whose relationship 
to the grasses can hardly be questioned. The prob¬ 
ability is that CauJinia laevis may be included, with 
other similar remains of rhizomes, culms, and leaves, 
in one or another of the comprehensive grass or sedge 
genera Culnutes, Phrag mites, Arundo, Cyperites \ etc., 
and probably with either Phragmites alaskana Heer 
(see p. 55) or with Arundo ptcudogoepperti Berry 
(see opposite column) ; but as long as the generic name * 
Caulinia is retained it may be kept in its proper sys¬ 
tematic position in the Naiadales. 

Order AllBM ALES 
Family ALI8MACEAE 
Genua SAGITTARIA Linnaeus 
Safittaria pulchella Heer 

Kaglttaria pulchella Heer, Flora fosallia alaskana: Flora fos- 
sllis a-ctlca, vol. 2, no. 2, p. 25, pi. 1, flg. 15. 1809. 

This species, founded upon fragmentary remains of 
what arc apparently leaves of a raonocotyledonous 
plant, was collected by Hj&lmar Furuhjelm at Ninil- 
chik, Kenai Peninsula, in the Matanuska-Cook Inlet 
region. It has not been identified in any of the col¬ 
lections subsequently made in Alaska. 

SagitUria sp. Lesquereux 

ffagittari* sp. Lesquereux, U. S. Nat. Mus. Proc., vol. 10, p. 37, 
1887. 

This generic identification, without description or 
illustration, was based, according to Lesquereux, on 

M Brongniart, Adolphe. Prodrome d’une Mstolre des v4g*laox foaallaa, 
p. 216, 1828: Diet. acl. nat. vol. 67. p. 118. Parto. 1828. 

■ Heer, Oswald, Flora tertlnri* Iielvetlae, vol. 1. p. 64, pi. 22, flgs. 
Ba-Cc; pi. 24. flgs. 1-106; pi. 27. 0c* 2b. 2b-; pi. 29. flg. 8e. Winter¬ 
thur. 1865. 


a specimen (lot 210, U. S. Nat. Mus. no. 2310) col¬ 
lected by E. W. Nelson at Sitka; but Knowlton M 
remarked as follows in regard to it: 44 1 am informed 
by Mr. Nelson that he never visited Sitka and did not 
bring back any fossil plants from Alaska. This 
throws doubt on the specimens so recorded, and their 
locality and collector remain unknown.” 

Order POALEfi (GRAKIHALEB) 

Family POACEAE 
Genus ARUNDO Linnaeus 
Arundo pseudogoepperti Berry? 

Plate 10. figures 3-8; plate 20. figures 1-8; plate 22. figure 4 

Arundo pBcudogozpperti Berry. U. 8. Geol. Survey Prof. Paper 
84. p. 134, pi. 24. flg. 7. 1014. 

After considerable hesitation I have decided to in¬ 
clude all our specimens represented in part by leaves 
and in part by culms, rhizomes, and scales or glumes 
in a single species, inasmuch as all but two of the speci¬ 
mens were collected at the same locality and, appar¬ 
ently, from the same layers of matrix. 

The species to which they are provisionally referred 
was founded by Berry upon leaf fragments from the 
Eocene of Georgia that are indistinguishable from 
similar fragments represented by figures 5-8, plate 19; 
but whether or not this species should be regarded as 
distinct from Arundo (Donax) goepperti (Munster) 
Heer, st an Old World Miocene species, is a question 
upon which individual opinions may well differ. 
Berry referred to specimens from the Eocene of Wyo¬ 
ming, provisionally identified by Lesquereux*• as 
Arundo goepperti?, and remarked: 

These fragments agree fairly well with the European ma¬ 
terial, hut when It is considered that remains of this kind 
have little to distinguish them specifically, and that these 
American fo“ms are so far removed geographically from the 
type forms and occur at a horizon invariably of considerably 
greater age, the propriety of considering them distinct Is ob¬ 
vious. A number of fragments • • • are referred to this 
species [A. pseudogoepperti). • • • Tbe most that can be 
said of their botanic relationship is that they rep-esent large 
marsh grasses analogous, If not intimately related, to the 
modern genus Arundo, to which they are referred as a matter 
of convenience and long standing image rather than because of 
uny very definite proof of their relationship. 

In agreement with this course of reasoning I have 
placed the Alaskan material, provisionally, under 
Arundo pscudogoepperti , pending the possible discov- 

MKnowltoo, F. H.. A review of tbe foMll flora of AU«k*: V. 8. 
Nat. Mus. Troc.. vol. 17. p. 210. 1894 (footnote). 

* Heer, Oswuld. Flora tertlarla Helvetia*, vol. 1. p. 62, pt. 22, flga 
3a, .'ft>; p! 23. flgf. 1—11, Winterthur. 1855, — Culvxitto goepperti 
Mflnster. Georg, Beitrkge r.ur Fetrefxctenkunde. no. 5, p. 103. pi. 3, 
up. 1-3: pi. 4. figs. 1-3. Bayreuth. 1842. 

• Lesquereux, Leo. An enumeration with descriptions of some Ter¬ 
tiary fotsIJ plants: V. S. Geol. and G<*og. Survey Terr. Ann. Rept. for 
1871. Kuppl.. p. 6. 1872: The Tertiary flora: U. S. O«*ol. 8arvey Terr. 
Rept.. vol. 7. p. 86. pi. 8. figs. 3-5. 1878. 
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ery of more complete material and additional facts 
of occurrence and distribution, such as may enable a 
thorough revision to be made of this and other allied 
genera of fossil monocotyledons. 

Leaf fragments considerably narrower than those 
previously mentioned are shown in figures 3 and 4, 
plate 19, which may be compared with the figures of 
specimens from the Eocene of Montana referred to 
Phragmites alaskana Heer by Lesquereux; 80 and 
doubtless had our specimens not been found closely 
associated with the broader-leaved fragments they 
would have been placed under a distinct specific name. 

Fragmentary remains with somewhat coarses ner¬ 
vation are shown in our figures 2 and 3, plate 20, which 
are suggestive of similar materia! described by vari- 
ious authors as species of ('yjteru*. ('yperites, Typha , 
Iris, etc. Figure 1, plate 20, apparently represents a 
culm with well-defined nodes, such as those of Arwido 
yoepperti and Phragmites oeningensis, as depicted by 
Heer,* 0 and Arundo reperta Lesquereux 01 from the 
Eocene of Wyoming. Figure 3, plate 22, apparently 
represents a cast of the interior of a culm. 

What is apparently a young branch of a rhizome is 
shown in figure 7, plate 20, which may be compared 
with Caulinites digitaius Watelet, 02 from the Eocene 
of France, and with similar remains of Arundo goep - 
perti as depicted by Heer; 93 and incidentally it is of 
interest to note that the type of this species, os recog¬ 
nized by Heer, is Culmites goepperti Munster, 04 repre¬ 
sented entirely by the remains of rhizomes with at¬ 
tached roots. 

Roots with fine rootlets attached are represented in 
figures 4-6, plate 20, which appear to be identical in 
character with similar remains from the Miocene 
of Switzerland, referred by Heer 00 to Phragmitea 
ocningenri8 Alex. Braun, and to others from the Mio¬ 
cene of Germany, so referred by Ludwig, 00 and to a 
specimen of similar character from the Upper Cre¬ 
taceous of Colorado, referred by Lesquereux 07 to the 
same species. 

** Leaquereux, Leo. The Tertiary flora: U. 8. Ocol. Survey Terr. 
Kept., vol. 7. p. 90. pi. 8. flgs. 10-12*. 1878. 

• Heer. Oswald, Tlora tertlarla IMvetUe, vol 1. pi 23. flg. 2; pi. 
24. flga. 1. 2. 

* Ltaquereux. Leo, New apedea of Tertiary focal) plant* briefly de¬ 
scribed : U. S. Geol. and Geo*. 8urvey Terr. Ann. Rept. for 1874. p. 
311. 1878; The Tertiary flora: V. 8. Geol. Surviy Terr. Kept., vol. 7. 
p. 87. pi. 8. flga. 8-8. 1878. 

* WoteJet, Adolphe, Description <lea plantea foaallea do basaln de 
Paris, p. 81. pi. ID. flg*. 5-8. Paris, 1666. 

“Heer, Oawald, Flora tertlarla Helvetia**, vol. 1. pi. 23. flg*. 8-10. 
1856. 

• liflnater, Georg. Belt rige xur Tetrefactenkunde. no. 6. p. 103. pi. 
3. figs. 1-3; pi. 4, flga. 1-3. Bayrenth. 1842. 

“Heer. Oawald, Flora tertlarla Helvetlae, vol 1, p. 6t, pi. 22. flga. 
6b-e, 1866. 

*• Ladwlg, Rudolph, Fosslte Pflanzen *u* der filteeten Abtheilung 
der Rhelnlach Wetterauer Tertlflr Formation: Palaeontographlca. vol. 
8. p. 80. pi. 18. Age. 2c. 2d. I860. 

“Leaqaereux, Leo. The Tertiary flora: U. S. Geol. Survey Terr. 
R«*j»t . vol. 7. p. 90. pi. 8. flg. 2, 1878. 


A specimen that appears to represent a large glume 
or scale is shown in figure 8, plate 20; but it is in¬ 
cluded in the species without comment or discussion 
as to its probable nature or affiliation. 

Localities: Eska Creek, Matanuska coal field. Matanuska- 
Cook Inlet region; collected by Theodore Chapin In 1010 (lot 
5897) (pi. 10. figa. 3-8; pi. 20. fig* 2-S). Wwit alile of Heren- 
deen Bay, Alaska Peninsula, north of location 19 (original 
no. 20); collected by W. \V. Atwood mid H. M. Enktn in 1908 
(lot 51S3) (pi. 20, fig. 1). Matanuska River 4,200 feet below 
Moose Creek, Matanuska-Cook Inlet region (original no. 3) ; 
collected by (1. C. Martin In 1010 (lot 5802) (pi. 22, flg. 4). 

Genus PHBAGMTTES Trlnlui 
Phragraites alaskana Heer? 

Plate 109, figure 12 

PhrQQHiitcs alQAknna Heer, Flora fosgllis alaskana: Flora 
fossilig oitttdt vol. 2, no. 2. p. 24, pi. 1. figs. 12, 12b, 
1809. 

This species was based upon a single fragment of a 
parallel-veined, grasslike leaf, collected by Hjalmar 
Furuhjelm at Port Graham, Kenai Peninsula, in the 
Matanuska-Cook Inlet region. It is probably the 
identical specimen which was originally identified 
merely as Phragmitea sp. Heer,” as in each instance 
the collector and the locality are the same. In his 
discussion of the species Heer referred to its resem¬ 
blance to P. oeningensis Alex. Braun, and said: 
* Phragmit. oeningensi proxima et forte nonnisi va- 
iietas.” The latter is an Old World Miocene species, 
and it is open to question whether the Alaska speci¬ 
mens should be regarded as specifically identical with 
it or as representing a distinct species. 

Somewhat similar fragments from the Eocene of 
Montana were described and figured by Lesquereux 00 
and by Ward 1 and were referred to the species; but 
with the exception of Lesquereux’s figure 12 the ref¬ 
erence hardly ap{>ears to be justified. However, the 
specific and generic status of most of the fragmentary 
remains that have from time to time been referred to 
the genera Phragmitea , Arwndo , Oyperites , Iris, etc., 
is more or less problematic, and the more the descrip¬ 
tions and figures are studied the more evident it be¬ 
comes that the group of plant remains to which they 
belong requires critical study and thorough revision. 

Localities: Nenanu coat field, Tanana regiou, Coal Creek Just 
west of Healy Coal Corporation’s mine (original no. 23AC7); 
collected by S. R. Capps In 1923 (lot 7022) (l»l. 109. flg. 12). 
Port Graham. Matanuska-Cook Inlet region. 


•Heer, Oswald, Utdrag ur etl bref af Trof. Oawatd Heer rOrande 
foaidla vexter frfln Nordveatra Avnnlka : K. svenaka vet. akad. ftfver*. 
FOrh.. vol. 25. do. 1 . p. 63. 1868. 

•Leaquereux. Leo, Tbe foaall flora: U. S. Geol and Geo*. Survey 
Terr. Ann Rept for 1871, p 296, 1872: Tlie Tertiary flora: U. 8. 
Geol. Survey Terr. Rept.. vol. 7. p. 90. pi. 8. flgs. 10-12a, 1878. 

1 Ward, L. F.. Synopali of the flora of the Laramie group : U. 9. 
Geol. Survey 6tb Ann. Rept.. p. 550. pi 32. figs 1-3. 1888 : Types of 
tbe Laramie flora : U. S. Geol. Survey Bull. 37. p. 17. p). 3, flga. 1-3, 
\887. 
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Phragmites sp. Heer 

Phragmites sp. Heer, K. svenska vet.-akfliL ttfvera. Fttrh., 
vol. 25, no. 1. p. 63, 1868. 

This generic determination probably refers to the 
same specimen to which Heer * subsequently gave the 
name Phragrrutes alaakana. In each instance the col¬ 
lector and locality are identical. (See p. 55.) 

Genoa POACHES Bron*nlart 
Poacites tenue-striatua Heer 

Poacitcs lenue-striarus Heer, Flora fo6sllis alaskona: Flora 
fossil (h arctica, vol. 2, no. 2, p. 24, pi. 1, figs. 14, 14b, 
14c, 1869. 

Elcliwnld. Geogdoiitlarhpfllaeontologische Beraerkungen 
ueber die Hnlliinsel Mangischlok and die Aleutlschen 
Inseln, p. 114, pi. 4 Ivl], flg. 7, St. Petersburg, 1871. 

Knowlton, U. S. Nat. Mus. Proc., vol. 17, p. 210, 1894. 

The specimen described and figured by Heer was 
collected by Hjalmar Furuhjelm at Port Graham, 
Kenai Peninsula, in the Matanuska-Cook Inlet region. 
The specimen figured by Gichwahl only remotely re¬ 
sembles Heer’s figure and may not be properly refer¬ 
able to it. Eichwald did not give any exact locality 
for his specimen, but merely stated that it occurs 44 in 
einem harten braunlichen Sandstein auf Alaska.” 
The species was also listed by Knowlton as having 
been collected by C. H. Townsend in 1890. at Keren- 
deen Bay, Alaska Peninsula. 

Poacites sp. Heer 

Poacitc* sp. Heer, K. svenska vet.-akad. Of vers. Fork., vol. 
25, no. 1, p. 63. 1868. 

This generic reference, based on a specimen collected 
by Hjalmar Furuhjelm at Port Graham, Kenai 
Peninsula, in the Matanuska-Cook Inlet region, was 
not subsequently mentioned by Heer in his Flora fos- 
silis aiaskana,* and possibly he may have decided to 
include it in his Poacitcs tevw-striatus, the species 
last described, from the same locality. 

Impressions suggestive of Gramineae 

Impressions suggestive of Grnrolneue. Grewiugk, Russ. k. 
mineral. Geaell. Verb., Jnhrg. 1848-49, p. 170. 1850. 

Grewingk recorded fossil plant remains identified 
as above, from TJnga Island, south of Alaska Penin¬ 
sula, and presumably from Tertiary strata. The 
record is included in this paper with reservation; but 
it is probable that the remains were identical with 
some one or another of the fragments of monocotyle- 
donous plants that were subsequently found elsewhere 
in Tertiary areas of Alaska and identified in the 
genera Arundo , Pkragmites , Poacites , etc. 

* Heer, Oswald, Flora f Ottilia Alaskan* : Flora fosMIls arctic*. voL 2, 
no 2. p. 24. pi. 1, figs. 12. 12b. 1WJ1V 

•fleer. Oswald. Flora fosuilia Arctic*, vol. 2. no. 2. 1860. 


Family CYPERACEAE 
Genua CAREX Xinnaeui 
Cirex servmta Heer 

Carer seri-o/a Heer, Flora fossilii alnskana: Flora fossllis 
arctica, vol. 2, no. 2. p. 24. pi. 1, figs. l.Hn-13d. 1869. 

Knowlton, U. S. Nat. Mus. Proc., vol. 17, p. 216, 1894. 

The original specimen upon which the species was 
based by Heer was collected by Hjalmar Furuhjelm 
at Port Graham, Kenai Peninsula, in the Matanuska- 
Cook Inlet region; Knowlton subsequently identified 
the same species in C. II. Townsend’s collection from 
Herendeen Bay. Alaska Peninsula. 

Carex (leaven) Lesquereux 

leaves of Carer, Lesquereux, U. S. Nat. Mas. Proc., vol. 10, 
p. 36, 1887. 

Knowlton, Idem, vol. 17, p. 216, 1894. 

This generic identification was based upon fossil 
leaf remains (lot 210, U. S. Nat. Mus. no. 2309) re¬ 
corded as collected by E. W. Nelson at Sitka; but the 
locality and collector were questioned by Knowlton, 
who further remarked: 44 It is possible that this may 
be the C. servata of Heer [the species last mentioned], 
but as it is neither figured nor described I have re¬ 
tained it as probably separate.” 

Order ARECAXEB (PALKAIES) 

Family ARECACEAE 

Genus FLABELLARIA Sternberg. 1622 (not Cavanlllei, 1780, 
nor Defrance, 1820)* 

Flabellaria floriseanti Lesquereux 

Plate 21 

Flabellaria fi o/wanfi Lesquereux, U. S. Geol. Survey Terr. 
Kept, vol. 8, p. 144, pi. 24. figs. 1, 2, 2a, 1883. 

Hollick, U. S. Geol. Survey Bull. 500, p. 61, 1912. 

This specimen represents the upper surface of a fan 
palm leaf that agrees in essential characters with the 
species to which it is referred; but it might almost 
equally well be referred to Sabalt eooenica (Les- 
quereux) Knowlton 5 or to Sabal inqmrtmda Knowl- 

4 Tlic generic name Flnbrlb;ria Sternberg, 1822. la antedated by 
Flabclloria Cavanlllcs, 1790, a modem monotjplc African genus of the 
Malplghtiicene (acc Xlonadelphlac ctaaals dlsflertatlonen matrltl, ea 
l.vpographia regia. 1790, no. 9. Nona dlaaerfatlo botanlea, I>* Bom- 
»tcrta, TiiptcrUfc. Ttt•'Oph title, Molina et Flabellorio, p. 438), and 
also by F/oftrllaric* Pefranre. 1820. wblcb belongs to invertebrate aool 
ngy. Under the recognized rule* of nomenclature, a different generic 
name will ba*e to be adopt*! eventually for the aeveral species of 
fossil palms that have b*on included In or referred to It; but thin may 
best be accomplished In a special contribution In which all the re¬ 
corded specie* of foeall fan palm* may bo Hated and diac-usacd under 
approved generic name*. 

•Knowlton. F. H.. A catalogue of the Mesozoic and Cenozolc phuita 
of North Ameilra : t*. fi. G« ol. Survey Bull. <JP6, p. B57, 1910, •• Fin- 
bellorlo cocrnlca Lesquereus, I.co, Enumeration and description of fos- 
*11 plants from the western Tertiary formations: U. S. Geol. and Geog. 
Survey Terr. Ann. Itept. for 1872. p. 391. 1873; The Tertiary flora: 
U. S. Geol. Survey Terr. Kept . vol. 7. p. Ill, pi. 13. flga. 1-3, 1878. 
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ton. 9 These three species possess so many characters 
in common that specific differences between them are 
difficult to recognize, and they all three occur in 
Eocene strata, in a region included within the bound¬ 
aries of Wyoming, Colorado, and New Mexico. 
Berry 7 described and figured s|>ecimens from the Ter¬ 
tiary (Eocene) of Mississippi and Arkansas, which 
ho identified as Sabalitea gray anus (Lesquereux) 
Lesquereux Sobol gray an a Lesquereux), and re¬ 
garded these as synonymous with Flabellaria eocentca 
Lesquereux. It may also be compared with Flabel¬ 
laria lamanonis (Brongniart) Brongniart,* from the 
Eocene of France, with which it is evidently very 
closely allied, if not specifically identical. 

As far as I am aware the specimen upon which this 
species is based and those that represent the species 
next described are the only remains of fan palms thus 
far discovered in the boreal regions of the North 
American continent, although two species, Flabellaria 
grordandica and F. joh/nstrupi , from the Tertiary of 
Greenland, were described and figured by Heer.® It 
may be remarked, however, that the status of F. john- 
atrupi as a fossil plant has been questioned, and 
Potonid, 10 under the chapter heading u Vernieintliche 
pfianzliche Fossilen” remarked: 

Die you Wasser und Wlnderz*»ugten Weileufurclien [ripple 
marks], • • • slnd Sfter als Pflanzeoabdrllcke unterge- 

bracht wonien. Die von Ileer (FI. foss. arct., VII. 1883. Taf. 
104-100) abgeblldeten und als Flabellaria john9trnpi beschrie- 
beoen Gebilde • • • scheiuen ebenfals Abnllches zu seln. 

Species have also been described from Tertiary and 
to some extent from Cretaceous strata at several lo¬ 
calities in the United States and British Columbia. 

One living species, Sabal pal met to^ extends as far 
north as North Carolina; at least five species in the 
genera Thrinax , Coccothrinax. and Serenoa occur in 
Florida; one species, Sabal mcxicana, extends into 
southern Texas; and one, Waahingtonia fifamentosa, 
into southern Californio. They represent a tropical 
and subtropical group of plants, like the sago palms 
or eycads, and the mutual association of species of 
these two groups in the Tertiary flora of Alaska is 
conclusive evidence of the climatic conditions that 
must have prevailed there at the time when they were 
elements in the living flora of that region. 

• Knowlton, F. II.. Geology nnd paleontology of lb* Raton Mena nod 
other region* In Colorado end New Mexico: U. S. Geol. Surrey Prof. 
l*Aper 101. p. 2H8, pi. GO, 1017 (1918]. 

T Berry. E W., The low. r Form* flora* of toutheastern North Amer¬ 
ica : U. 8- Geol. Survey Prof. Paper 01. p. 177, pi. 12. figs. 1-3; pi. 
14. flg. 1, 1018. 

• Brongniart, Adolphe. Prodrome d'uno hletolre des vlgftaux foa 
•Ilea, p. 123 (121). I*«rka, IH28. — /‘afiwnrifr* lamanonU Brongniart. 
Bur la clanslflratlon et la distribution des vlgttaux fosallca on g*o 
dral et aur ceux Oca terrains de sediment sup^rleur cn portlculler: Mus. 
hist. not. (Pnrls) M4m., vol. 8. p. 311, pi. 14 (S), tig. 1. 1822. 

• Heer, Oswald. Die fossil* Flora GrOnUmls. pt. 2 : Flora foeslUs 
srctica. vol. 7. p. CO. pi. 68. fig*. 5. 5b. 8a. 7. 18*3 (R ffronlandica) ; 
p. 70, pi. 104, figa. 1, 2; pi. 105; pi 100, flg. 1 (F. >bAnairvp<). 

M PotooK, Henry, Lehrhnch der PalSobotanlk, ed. 2 (rev. by Wal- 
ther Gotban). p. 14. Berlin, 1021. 


Incidentally it may be remarked that if fragmen¬ 
tary leaves of the above-mentioned living species, 
similar to the fragmentary remains of fossil species, 
represented the only available material for study, it is 
doubtful if any more satisfactory specific or generic 
identifications could be made than with the fossil 
species. 

Locality: Little Kings Creek 0.0 mile northwest of Kings 
River, Matumiskn coal field, Mntanuska Cook Inlet region; 
collected by Theodore Cbnpln in 1910 (lot 5896). 

Flabellaria alaakaoa Hollick, n. ap. 

Piute 22. figures 2a. 3; plate 111; plate 112 

Leaves of relatively small size, with a median di¬ 
mension of about 4.5 to 5 decimeters and a lateral 
width of about C to 7.5 decimeters, cleft to about a 
third of the distance from the outer margin to the 
base of the leaf; rays apparently about 50, crowded, 
compressed, apparently carinate, spreading, flattened 
distad; petiole about 1.25 centimeters in width, finely 
striated longitudinally, the upper surface rounded and 
terminating in a gently curved sinus formed by the 
crowded proximal extremities of the foliar rays; 
venation consisting of a major and a minor series in 
each ray, the major series about 6 to each ray, with 
3 or 4 of the minor series in each of the inter major 
areas. 

The characters of the venation are best preserved in 
the distal fragments shown in figures 2a and 3, plate 
22. These fragments would fit, approximately, to cer¬ 
tain ends of I he fragmentary median remains of the 
rays shown in plate 112, and these in turn could be 
fitted to the proximal part of the leaf depicted in plate 
111. A fair reconstruction of the leaf could thus be 
obtained. 

It is quite possible that these specimens may be 
referable to Flabellaria gronlandica Heer, 11 a Ter¬ 
tiary species from Greenland, based upon fragments 
that represented only median parts of the leaf, and as 
no other specimens of the species were ever figured, 
as far as I am aware, by Heer or by any other au¬ 
thor, the characters of a perfect or comparatively 
perfect leaf are not available for comparison. The 
apparent dimension of the rays, however, and the 
characters of the venation agree satisfactorily with 
the same features in equivalent parts of our speci¬ 
mens; but it may also be remarked that it is difficult 
to discern any striking difference between these and 
equivalent parts of several other fan palms that have 
been described under various names, such os Thrinax 
rocenica Berry 12 and Flabellaria eocenica Lesquereux, 1 * 

u Heer, Oswald. I>!« fosalle Flora GrOnlanda, pt. 2 : Flora foaaJHa 
arctic*. vol. 7. p. 09. pi. 08. flg9. 5-7. 1888. 

"Berry, E. W.. The tapper Cret«ce»u* and Eocene floraa of South 
Carolina and Georgia : U. S. Geol. Survey Prof. Taper 84. p. 136. pi. 
24 ; pi. 25, 11*. 3. 1914. 

“ lesquereux. Leo. Tlio Tertiary flora : U. S. Geol. Survey Terr. 
Rept.. vol. 7. p. III. pi. 13. figs. 1-3, 1878. 
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from North America, and F. raphifolia Sternberg 14 
as depicted by Ettingshausen, 18 F. latania Rossraacs- 
sler, 18 etc., from Europe. 

I am inclined to believe that critical studies of all 
the many described species of this general type would 
result in segregations under fewer specific names. 
Until such studies and revision shall be made, how¬ 
ever, it would seem to be the wiser course to desig¬ 
nate the specimens from different regions under dif¬ 
ferent names, even though they may be all of equiva¬ 
lent geologic age. 

Localities: South aide near head of Hamilton Bay, 
Kupreanof Island, southeastern Alaska (original no. Ill); col¬ 
lected by W. W. Atwood In 1907 (lot 4S02) (pi. 22, tigs. 2a. 3). 
Near head of Hamilton Bay, Kuprenuof Island, southeastern 
Alaska (original no. 55); collected by A. F. Buddlngton In 
1922 (lot 7565) (pis. Ill, 112). 

Order LILIALE8 
Family 8XILACACEAE 
Genas SMIL AX Linnaeus 
Smilflx reticaUu Heer 

Piute 22, figure 1 

Smilax reticulata Heer, ReitrBge zur Naturkunde Preusseos, 
no. 2, p. 62, pi. 16, figs. 4, 5, Kdnlgsberg, 1869. 

The genus Smilax is sparingly represented in the 
fossil flora of America, and there does not appear to 
be any recorded species which is at all similar to our 
specimen. In the Old World, however, a number of 
species have been described which include a great 
diversity of leaf forms, and at least one of these 
(Heer’s fig. 4), from the Miocene of the Baltic prov¬ 
inces, appears to be identical with our specimen from 
Alaska. 

Locality: Yukon River, south hank. Just above Bampnrt, 
central Yukon region (original no. 3AH 10) ; collected by 
Arthur Hollick aiul Sidney Paige iu 1903 (lot 3247). 

Subclass DICOTYLEDONAF. 

Division CHORIPETALAE 

Order PIPERALES 
Family PIPERACIAE 
Genus PIPER Linnaeus 
Piper septentrionalis Hollick, n. ap. 

Plate 113, figures 1-6; plate 114, figure 1 

Leaves varying from Cordate to cordate-truncate 
and orbicular, about 8.5 centimeters in maximum 

14 Sternberg. Knspar, Versach elner geogn«8tlftcb-botanlsch*»u Bar- 
stcllunf? der Flora dor Vorwtlt, vo). 1, pt. 2, p. 32. pt. 21, Lelpslg and 
Prague, 1822. 

“ KttftnfahMuaen, Constantin eon, Die Eocene Flora des Monte Pro- 
mina: K Akad. Wlsa [Wien). Math.-naturwias. a.. Deukscbr., to!. 8. 
p. 28 (12). pi. 3, fig. 4 ; pi. 14. fig. 1, 1855. 

“ RouTnapss!er, B. A.. Beltriljre tur Vcrstrlnerungsfcundr. no 1, p. 
30. pt. 11, fig. 49, Dresden and Lelptig, 1840. 


length by 8 centimeters in maximum width, bluntly 
and rather abruptly acuminate at the apex, cordate 
or cordate-truncate and slightly oblique at the base, 
petiolate; margin entire; venation palmate-flabellate 
from the base, camptodrome, consisting of a midrib, a 
strong inner pair of aerodrome primaries that are 
branched from the outer sides, and one or two less 
conspicuous outer pairs that occasionally appear as if 
branching from the base of the contiguous inner pair, 
spreading at the base, soon ascending, curved upward, 
more or less forked or branched on the outer or under 
sides and ultimately becoming camptodrome. 

The leaves, although varying somewhat in shape 
and size, are so closely alike in their essential char¬ 
acters that specific differentiation does not appear to 
be warranted, especially in view of the heterophylly 
that prevails in many of the existing species of the 
genus. 

The genus Piper is represented in our existing flora 
by about 600 species, of tropical distribution, in both 
the Old and New Worlds, and it seems somewhat re¬ 
markable that only six fossil species have been re¬ 
corded—three Eurasian and two North American of 
Tertiary age, and one of Pleistocene age from Africa. 
These are P. antiquum Heer, from Sumatra; P. feixt- 
manteli Ettingshausen, from Australia ; P. ewopaeum 
Engcihardt, from North Germany; P. guinecnxe 
Schumann, from Africa; P. heerii Lesquereux lT from 
Colorado; and P. sp. Knowlton, 18 from Washington, 
Neither of the two American species has been made 
the subject of a published figure, and only the one 
from Colorado was described; hence our specimens 
from Alaska that are included in the genus under the 
two specific names published in this paper are the 
first American fossil representatives of the genus to 
be satisfactorily described and figured. 

Mention should be made, however, of two species 
from the Tertiary of Costa Rica, described and 
figured under the names Piperites cordatux Berry 19 
and P . qvinqxuzcoxtatux Berry. 20 These two species, 
but especially the latter, might equally well be in¬ 
cluded under the genus Piper \ and the same might 
also be said of certain leaves from the middle Cre¬ 
taceous of Alabama, described and figured under the 
name Piperites tuxcalooxenxix Berry.* 1 Whether or 
not these species should all be relegated to one and the 
same genus inay be regarded merely as a matter of in¬ 
dividual opinion. The discovery of abundant remains 

,T Lenquereux. Leo, Fossil plants collected at Golden. Colo.: Harvard 
Coll. Huh Comp. Zoology Bull., vol. 10. no. 3. p. 44, 1888. 

‘•Knowlton. F. II., Preliminary report ou fossil plants from the 
State of Washington: Washington Gaol. Survey Ann. Rept. for 1901, 
vol. 1. p. 33. 1002 

a Berry. E. W.. Tertiary fossil plants from the Dominican Republic: 
U. 8. Nat. Mus. Proc., vol. 50. p. 171, pi. 22, fig. 1, 1921. 

• Idem, p. 172, pi. 22. fig. 2. 

a Berry. E. W.. Upper Cretaceous floras of the eastern Gulf region 
In Tennessee. Mississippi. Alabama, and Georgia: U. 8. Geol. Survey 
Prof. Paper 112, p. 72. pt. 12. fig. 3, 1919. 
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of plants of this generic type in the Tertiary of 
Alaska furnishes additional evidence of the tropical 
climate that must have prevailed at the time when 
these plants were living there. 

Localities: Lower Chtgnik Lake, valley to right of South 
Mountain, Alaska Peninsula; collected by Waldo F. Schmidt, 
U. 8. Bureau of Fisheries, 1911 (U- S. Nat. Mua. no. 84002) 
pi. 113, fig. 1). T. E. O'Brien coal claim, threefourtha mile 
south of Mntanuskn River, 14 miles above mouth of Chtcka- 
loon River, Matanuska-Cook Inlet region; collected by G. A. 
Parks, 1911 (lot 6289) (pi. 113, fig. 2). Anchorage Bay. 
Chignlk Bay, Alaska Peninsula (original no. 960); collected 
by T. W. Stanton and R. W. 8tonc In 1004 (lot 3522) (pi. 113, 
figs. 3-6). Matanuaka coal field. Matanuska-Cook Inlet region, 
Kings River, east bank, at coal camp 7 miles above mouth, 
talus slope at base of cliff; collected by F. J. Kata In 1910 
(lot 5896) (pL 114, fig. 1). 

Piper convertabilis Holllck, n. sp. 

Plate 114, figures 2, Sfl, 4-9 

Leaves more or less inequilateral, varying greatly 
in size, broadly cordate to lanceolate, narrowed above 
to a rather blunt acuminate apex, cordate or oblique 
at Uie base, petiolate; margin entire; venation pal- 
mate-flabellate from the base, camptodrome; lateral 
primaries consisting of a strong, aerodrome inner pair 
and one or two pairs of successively weaker, upward- 
curving outer pairs, all branched from the outer or 
under sides, the branches ultimately becoming camp¬ 
todrome. 

The leaves included under this specific name repre¬ 
sent a series of very diverse forms which might read¬ 
ily be separated into two or three varietal types and, 
had each type come from a distinctly separate geologic 
horizon, or even were each type confined to a single 
locality, they would almost certainly have been re¬ 
garded not only as varietally but probably as specifi¬ 
cally distinct. But all the forms are found asso¬ 
ciated locally, and if the various forms from a single 
locality are arranged in sequence, as exemplified by 
figures 2-5, the difficulty of drawing a satisfactory 
line of demarkation between them may be appre¬ 
ciated. 

It is perhaps also significant that leaves of this 
species and of the species last described are found 
associated together, and not infrequently, as in con¬ 
nection with figure 8, plate 114, it is somewhat diffi¬ 
cult to decide under which species a certain speci¬ 
men should be placed. If it were not for the pro¬ 
nounced heterophylly of many of the existing species 
of the genus the decision to segregate the several 
forms under only two specific names would certainly 
have to receive very careful consideration, even 
though they were closely associated in the same piece 
of matrix. 

Localities: Mutanuska coal field, Matauuska-Cook Inlet 
region, sooth of pond on top of mountain between Kings 


River and Youngs Creek, about 1 mile northwest of Kings 
River bridge: collected by G. C. Martin and F. J. Katz in 
1910 (lot 5808) (pi. 114, ftps. 2-5). West aide of He endeeci 
Bay, Alaska Peninsula, north of location 19 (original no. 20) ; 
collected by W. W. Atwood and H. M. Bakin in 1908 (lot 
5183) (pi. 114. tigs. 6-8). Anchorage Buy. Chignlk Bay, 
Alaska Peninsula, In valley of creek 1 mile northeast of 
Pacific Packing & Navigation Co’s, cannery (original no. 
900); collected by T. W. Stanton and R. W. Stone In 1904 
(lot 3522) (pi. 114. fig. 9). 

Piper concavura Hollick. n. sp. 

Plate 115, figures 1, 2 

Leaves inequilateral, 8 to 9 centimeters in length by 

4 to 5 centimeters in maximum width, oblique on one 
side, rounded on the other; margin entire; midrib 
slightly curved or concave toward the oblique side; 
venation pinnate, ascending; secondary veins all di¬ 
verging at acute angles from the midrib, thinning out 
and disappearing close to the margin, the lower ones 
opposite, the upper two alternate, aerodrome. 

This species appears to belong to the general type 
of leaf represented by Rkamnus oeningenri* Alex. 
Braun, as depicted by Heer 22 from the Tertiary of 
Switzerland; but our leaves are much larger and hove 
bases somewhat more acute, and I am inclined to 
regard this form of leaf as indicative of the genus 
Piper rather than of Rhamnus. 

Localities: Yakutat-Copper River region, Grade Trail cabin 
opening along west contact of coal with shale (original no, 
30) ; collected by A. G. Moddren in 1906 (lot 3842) (pi. 115, 
fig. 1). South side near head of HamUton Bay, Kupreanof 
Island, southeastern Alaska, highest in the series (original no. 
V); collected by W. W. Atwood In 1907 (lot 4389) (pi. 135, 
fig- 2). 

Piper disputabilis Hollick, n. sp. 

Plate 114. figure 10 

Leaf apparently slightly asymmetrical, oblong or 
cblong-ovate, about 10.5 centimeters in length by about 

5 centimeter^ in maximum width; margin entire; 
venation pinnate-aerodrome; midrib turned to one 
side distad, stout and straight proxiniad; secondary 
veins, 4 or 5 on each side, diverging at acute angles 
from the midrib, ascending, irregularly disposed and 
spaced, curving upward, strong proxiniad, thinning 
out close to the margin and apparently becoming 
obscurely camptodrome; tertiary venation obscure. 

This is not a satisfactory specimen upon which to 
base a description of a new species, and it is too frag¬ 
mentary for accurate comparison with described 
species. It resembles Piper c(mcavum % the species last 
described, but is not so conspicuously asymmetrical 
or cuneate at the base. It is also suggestive of the 
genus Com us in the strongly aerodrome character of 
its secondary nerves. A more perfectly preserved 
specimen would probably reveal characters that might 

“Heer. Oswald. Flora tertlaria Helvetia*, vol. 3. p. 7$. pi. 123. flg. 
31. Wtnterthar, 1859. 
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result in a modification or extension of the descrip¬ 
tion above given and might also result in a different 
conclusion in regard to its generic relationship. In 
the meantime, however, it may be regarded as repre¬ 
senting one of the several species of Piper that were 
prominent elements of the tropical flora of southern 
Alaska in early Tertiary time. 

Locality: Yakutat-Copper River region, bed of vreek flowing 
into head of Canyon Creek from Mount Cbexum, at au eleva¬ 
tion of 2,000 feet (original no. 38); collected by A. O. Muddrcn 
In 1905 (lot 3846). 

Piper ehaplni Hollick, n. ap. 

Plate 115. figure 3 

Leaf inequilateral, roughly ovate, one side rounded, 
the other oblique at the base; margin entire; venation 
pinnate, aerodrome, slender; secondary veins 5 on 
each side, simple, opposite or subopposite, curving up¬ 
ward, thinning out and disappearing near the mar¬ 
gin, those on the oblique side diverging at uniform 
acute angles of about 30° from the midrib, those on 
the rounded side diverging at obtuse angles below, at 
successively acute angles above; tertiary venation fine, 
straight or slightly flexed, horizontal or nearly so, 
except in the lower part of the rounded side, forming 
a conspicuous network of quadrilateral areolae 
throughout the spaces between the secondaries. 

Whether this leaf belongs in the genus Piper , in the 
genus Rhamnus, or in the genus Corrus may be re¬ 
garded as an open question. The venation might be 
identified with either, but the conspicuously inequi¬ 
lateral shape would rather appear to indicate rela¬ 
tionship with Piper. The character of the secondary 
venation, however, is suggestive of Rhamnus graeffii 
Heer 21 ; and it may also be compared with Cornu$ 
paucinervis Engelhardt and C. studeri Hcer as fig¬ 
ured by Engelhard t. 24 

The .specific name is given in recognition of the 
work of the collector, Theodore Chapin, of the United 
States Geological Survey. 

Locality: Eaku Creek, Mutaouska coni Held, Mutanu**kn- 
Cook Inlet region; collected by Theodore Chapin In 1910 (lot 
5897). 

Order SALICALES 
Family SALICACEAE 
Genas P0PULT7S Linnaeus 
Pnptvlua arctica Heer 

Plate 22, figure 5a ; plate 23, figures 1. 2; plate 24. figures 1-3; 

plate 27, figure 4 ; plate 117, figures 4-8; plate 118, figure 5 

Populus arctica Heer, Naturf. Gesell. Zurich Vlerteljahreschr., 
vol. 11, p. 275, 1866 ; Flora fossilis arctica, vol. 1. p. 100. 

• Hecr, Oswald, Flora Urtlarla llelwtioe. vol. 3. p. TO, pi. 120. 

4. Wlntcrtbnr, 1859. 

“ Engclhardt, Herman. Die TertlMrflora dee Jesultengrabeas bel 
Kuoilratltx In NorilUOhmcn : K. loop. car. deutacb. Aknd. Naturf. Nova 
acta. vol. 48. no. 3. p. 40. pi. 17 (10). flfc. 13 (-=(7. itudtrii ; p 47. pi. 
17 (10), flg. 30 <=C. paucinervU), 1885. 


pl. 4, figs. 6a. 7; pi. 5, figs. 1-140; pi. 0. flg». 5, 6; pL 
8. figs. 5, 6; pl. 17, figs. 5b, c; p. 137, pl. 21, figs. 14. 
15a; p. 158, pl. 30, fig. 9e?, 1S68. 

Lesqiiereux, U. S. Nat. Mus. Proc., vol. 5. p. 447, pl. 9. 
fig. 2. 1882 [1883); U. S. Geol. Surrey Terr. Rept., vol. 8, 
p. 260, 1883. 

KnowUon, Oeol. Soc. America Bull., vol. 5. p. 581, 1891; 
U. S. Not. Mus. Proc.. vol. 17, p. 217, 1894; U. 8. Geol. 
Survey 17th Ann. Rept., pt. 1, p. 881, 1896; D. 8. Geol. 
Survey Bull. 467, pp. 50, 57. 1911; U. 8. Geol. Survey 
Bull. 500. p. 62, 1012. 

Hollick, U. 8. Oeol. Survey BulL 500, pp. 42, 61. 1912. 

In one or another of its many forms and varieties 
this species has been recorded from Alaska, the United 
States, British America, Greenland, Spitsbergen, 
Sakhalin, and northern Siberia. Heer 2 * described 
and figured five varieties from Greenland alone, which 
differ in every gradation of shape between orbiculate. 
ovate, and lanceolate and which have margins that 
are either crenate, sinuate, or entire. Whether or not 
all or any of these forms are properly referable to 
the genus Popxdue has been questioned and discussed 
by nearly every author who has had occasion to study 
them. This question, however, need not concern us 
here. The essential matter is the identification of our 
specimens with certain of the leaf forms to which the 
name has been applied, and this has been satisfactorily- 
determined. 

The form that is most commonly represented in the 
Alaskan collections is suborbicnlate, palmately 5- 
veined, and with entire or sinuate margins. This 
form is .shown in figures 5a, plate 22; figures 1, 2. 
plate 23; figures 1, 2, plate 24; and figure 4, plate 27 
( = var. b, Heer, op. cit., pl. 5, figs, la, 2b, 3, 4). One 
specimen, represented by figure 3, plate 24, with a 
rounded or subcordate base and crenate margin, is 
comparable with Heer’s figure 6, plate 5, and, as far 
as the subcordate base is concerned, with his figure 
14, plate 21. Comparison may also be made between 
figure 7, plate 117, and Heer’s figure 5, plate 10 (Die 
Miocene Flora and Fauna Spitzbergens: Flora fos¬ 
silis arctica, vol. 2, no. 3, p. 55, 1870). 

The first specimens collected in Alaska, by W. H. 
Dali, at Chignik Bay, Alaska Peninsula, in 1880, were 
identified by Lesquereux. 26 The one figured by 
Lesquereux represents a fragment with crenate mar¬ 
gin and subcordate base, but with secondary venation 
that is subpinnate instead of palmate from the base, 
and, if correctly depicted, cannot be satisfactorily 
compared with any recognized form of the species. 
The branching of the secondary venation in fact, ap¬ 
pears to represent a Ilcdera , allied to certain speci¬ 
mens referred to H. maeclurii Heer, 27 rather than a 

* !Ie«r, Oswald. Flora fosallla arctica, vol. 1, pp. 100-101, 1808. 

=• I^*o. Contribution* to th«* Miocene tb-ra of Alni'kn : 

V,. S. Nat. Mus I»roe.. vol. 5. p. 447, pl. 9, fig. 2 [U. 8. Nat. Mus. no. 
14031. 1882 I1RS3). 

n liter, Oswald, Die Miocene Flora und Fauna Spitsbergen* : Flora 
fossilis arctica, vol. 2. no. 3. p. 00, pl. 13, flga. 29-32a. 33, 1870. 
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Populuts; but the suprabasal origin of the nerves, as 
depicted in Lesquereux’s figure, would hardly be ap¬ 
plicable to either genus. 

Somewhat more satisfactory identifications, how¬ 
ever, were made by Dawson. 2 * based upon specimens 
from the Eocene of the Mackenzie River region in 
British America, and two of his figures (figs. 3 and 4) 
may be referred to the species without question. 

A large number of specimens, mostly representing 
forms with entire margins, from Eocene localities in 
Wyoming and Colorado, were described and figured 
by Lesquereux, 20 and certain of these figures (vol. 7, 
pi. 23, fig. 3; vol. 8, pi. 4(5, fig. 6) are exactly com¬ 
parable with our figures 1 and 2, plate 23, and figure 1 ? 
plate 24. Lesquereux at first maintained his P. drci - 
pic?is as a distinct species, but later (vol. 8, p. 225) 
referred to it as a varietal form of P. arctica 
(*= Populus arctica decipiens (Lesquereux) Cock¬ 
erell 30 ). It is commonly regarded as a typical Eo¬ 
cene species; but Kryshtofovich 31 discussed its ap¬ 
parent presence as an element in the Cretaceous flora 
of the island of Sakhalin. His figures, so far as the 
conspicuous, strongly defined looping of the secondary 
venation is concerned, are strikingly like our figures 
2, 3, plate 24; but the margins of his figures are 
crenate-dentate, whereas ours are entire or crenate- 
sinuate. The type of secondary venation peculiar to 
these forms would seem to justify their segregation 
and inclusion under a distinct specific name in any 
critical revision of the species. Incidentally lie also 
referred to Heer’s error 32 in identifying all of the 
fossil flora of Sakhalin as Tertiary, despite the pres¬ 
ence of A 'ifosonia, partly because a leaf identified as 
Populus arctica was found in the same piece of ma¬ 
trix with the Niksorua. Kryshtofovich contended, 
therefore, that Populus arctica cannot be accepted as 
a safe index fossil for the Eocene or even for the 
Tertiary age of any deposits in which it may be 
found. It should always be borne in mind, however, 
that identifications in connection with such a poly¬ 
morphous species as P. arctica must always be largely 
a matter of individual opinion. 

In one or another of its forms it is widely dis¬ 
tributed in Alaska. It hus been identified in collec¬ 
tions from 6 localities in the Matanuska-Cook Inlet 
region, 0 on Alaska Peninsula, and at least 1 on the 

■ Dawson, J. W.. On foaall plants collects by Mr. R. A. McConnell 
on Mnckeosle Hirer and by Mr. T. C. Weaton on Bow River: Roy Soc. 
Canada Trane., rol. 7. use. 4, p. 71, pi. 10. flae. 2-4. 1890. 

•Leaquereox, Leo. Tbe Tertiary flora : U. S. Geoi. 8orvey Terr. 
Kept., rol. 7, p. ITS. pi. 28. flip*. 1-6 (Ota 7-11 aa P dtcipiem Lea- 
quereux). 1878; The Cretaceous and Tertiary floras: Idem. vol. 8. p. 
226. pi. 40. flgs. 2-13, 1883. 

■•Cockerell. T. D A.. Tbe foeslf florn of Florissant. Colo.: Am Mu*. 
Nat. Hist Ball., rol. 24, p. 88. 1908. 

b Kryshtofovich. A. N., On the Cretaceous flora of Russian Sakha¬ 
lin : Imp. Unix. Tokyo Coll. Sci. Jour., rol. 40. art. 8. pp. 48-60. text 
fig. 7, 1918. 

• Hwr, Oswald, Miocene Flora der lusel Sachalln: Florn fnaillis 
arctica. rol. 5. no. S, pp. 20. 20. pi. 2. fits. la. lb. 1878. 


Yukon River, and from these were selected for illus¬ 
tration representative forms from each of the main 
regions. 

Localities: Cblgnik. about 200 yards south of tbe native 
village, Cblgnik Bay. Alaska Peninsula (original no. 956); 
collected by T. W. Stanton In 1004 (lot 3519) (pi. 22, flg. 5u). 
JHead of Herendeeii Bay. east <>f Portage Valley, Alaska 
Peninsula (original no. 10) : collected by W. W. Atwood In 
1908 (lot 5180) (pi. 23, flg. 1). Enka Creek. Matnnuska coal 
field. Matanuska-Cook Inlet region; eoUected by Theodore 
Cbapin in 1910 (lot 5897) (pi. 23, fig. 2). Portage (Balbou) 
Buy, Alaska Peuinsula (original no. 6); collected by \V. W. 
Atwood and fl. M. Eakln In 1908 (lot 51781 (pi. 2-4. llg. 1). 
Upper Yukon region, Seventymile Creek half a mile below 
mouth of Mogul Creek (original no. 10); collected by W. W. 
Atwood in 1907 (lot 4711) (pi. 24, figs. 2. 3). Chlgnlk Klver, 
opposite Nuu Point, Alaska Peuinsula (original no. 57) ; col¬ 
lected by W. W. Atwood and H. M. Eaklu In 1008 (lot 5298) 
(pi. 27, flg. 4; pi. 117, fig. 8). Summit of mountaiu 1 mile 
southwest of forks of Puoilcestone Creek, Alaska Peninsula 
(original no. P-23): collected by W. R. Smith in 1922 (pi. 
117, figs. 4-7). Divide Iwtween Folger Creek and Nowitna 
Riser. 19.15 miles N. 35° E. of north butte of Twin Buttes, cen¬ 
tral Yukon region (original no. 2) ; collected by J. H. Mertie, 
Jr., In 1915 (lot 7007) (pi. 118, flg. 5). 

Populus arctica var. b Heer 

Plate 117, figure 8 

Populus arctica var. & Heer, Miocene Flora von NordgrQnlund; 
Flora f068111s arctica, vol. 1. p. 101, pL 5, figs, la, 2b, 
3, 4, 7b; pi. 17, flg. 5c, 1888. 

There seems to be no question that this specimen 
represents the variety b of Populus arctica which 
Heer described as u foliis fere orbicularis, margine 
sinuatis.” Our specimen is broken off on the left 
side along the outer lateral primary and hence ap¬ 
pears, at first sight, as if inequilateral rather than 
orbiculate; the indications are that the base was 
rounded or curved-truncate; and the sinuous margin 
and one prominent sinuous dentition are conspicuous 
characters. 

Locality: Cblgnik River opposite Nun Point, Alaska Penin¬ 
sula (original no. 57): collected by W. W. Atwood and H. M. 
Eakln in 190$ (lot 5298). 

Populus riebardaoni Heer 

Plate 27. figures 1-8; plate 28. figure 2; plate 29, figures 1-3; 
plate 33. figure la 

Populus richarSsoni Heer. Naturf. Gesell. Zurich Vlertel- 
Jahrsschr., vol. 7, p. 179, 1862. 

Lesquereux, U. S. Nat. Mus Proc., vol. 5. p. 447, pi. 9, 
flg. 1. 1882 11883]; t\ S. Geol. Survey Terr. Rept., vol. 8. 

p. 200. 

Knowlton, Geol. Soc. America Bull., vol. 5. p. 581, 1893; 
U. S. Nat. Mus. Proc., vol. 17. p. 217, 1S94; U. S. OeoL 
Survey 17th Ann. Kept., pt. 1, p. SSI, 1896; U. 8. Geol. 
Survey Bull. 467. p. 54, 1911. 

HolUck, U. S. Geol. Survey Bull. 600, p. 51, 1912. 

This species is better defined in its essential char¬ 
acters than Populus arctica (see above), and it can 
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generally be recognized with reasonable certainty, if 
the remains are not too fragmentary. Fortunately it 
is abundantly represented in several of the collections 
from Alaska, and excellent material is available for 
comparison. The type of the species was described 
by Heer from specimens collected in Greenland; but 
it was not until subsequently that these and other 
Greenland specimens representing the species were 
figured by him.** 

Our figures 1 and 2, plate 26, may be compared, 
especially, with his fig. 3, pi. 4, vol. 1 (op. cit.), and 
our figure 2, plate 26, figure 2, plate 27, and figure 3, 
plate 28, with his fig. 3b, pi. 55, vol. 2 (op. cit.). 

Specimens were also described and figured by Heer 
fiom Spitsbergen, 14 Siberia,* 8 and Canada.** It may 
be regarded as a characteristic Arctic Eocene species. 
Specimens from the island of New Siberia were de¬ 
scribed and figured by Schmalhausen, 17 and others 
trom the Amur River region in eastern Siberia by 
Konstantow.** Schmalhausen’s figure 23 represents a 
large leaf with abnormally coarse marginal crenations, 
and Konstantow’s figures represent specimens similar 
to certain crenate-leaved forms that have been re¬ 
ferred to Populua arctica. 

The first specimen of Populua rickardsoni from 
Alaska that was identified as the species was col¬ 
lected by W. H. Dali in 1880, at Chignik Bay, Alaska 
Peninsula, and was described and figured by Les- 
quereux.** This figure represents a typical large form 
of the leaf, similar to figure 3, plate 29. Subsequently 
it was identified in other collections from the Alaska 
Peninsula and from the Yukon River region, the 
Matanuska coal fields, and southeastern Alaska. It 
evidently had a very extensive distribution through¬ 
out Alaska and British America, but there does not 
appear to be any satisfactory record of its occurrence 
in America outside the Arctic and sub-Arctic regions. 

■Hwr, Oswald, Miocene Flora von NordgrOnlaml: Flora foasUls 
artica, vol. 1, p. 98, pi. 4, figs. 1-5, Ob; pi. 6. figs. T, 8; pi. 15. flg. 
lc, 1808; Contributions to the foaiil flora of North Greenland: Idem, 
▼ol. 2, no. 4, p. 408. pi. 44. fl«a. 7-8; pi. 55. flf. 8b. 186®; Die fossils 
Flora GrOnlaods. pt. 2: Idem. toI. 7. p. 73. pi. 00. flg 1. 1883. 

u User, Oswald. Miocene Flora von Spitsbergen: Flora fosallla arc¬ 
tic*. vol. 1. p. 108. pi. 81. Of- 1. 1868; Die Miocene Flora und Fauna 
Spitsbergen*: Idem. vol. 2. no. 8. p. 04, pi. 10, flga. 8-12. 1870; Bel- 
trkge *ur foesUen Flora SpJtatwrgena : Idem, vol. 4, no. 1. p. 68. pi. 17. 
flg. 7e; pi. 14, fig. 4 ; pi. 82, flga I. 2, 1877. 

■ Heer. Oswald. Kelt rig* xur fotaUen Flora 8lblrleoa und dea Am- 
ur Inn dee- - VI, TertMre Pflanxen aua dem Amurlande und der Maod 
acburel: Idem. vol. 5. no. 2, p. 49, pi. IS, flg. 7. 1878. 

"Heer. Oswald, Miocene Pflanxen vom Markenxie: Idem. vol. 1. p. 
137. pi. 28. flga. 2a. 3. 1808; Beltrtge aur Miocene Flora ron Nord- 
Canada: Idem, vol. 6. Abt. 1, no. 3. p. 13. pi. 1. flga. 2d. 3. 18-0. 

91 Scbmalbauaen. Johannes. Wlsseoschafillcbe fleaultate der too der 
Kaiser lichen Akademle der WlsacnschaJten xur Erforscbung ties Jaoa 
la inlet und der Neualblrlschen luseln lo dm Jahren 1885 und 1886 
auageaandten Expedition, p*. 2. Tertlire Pflanseo der Insel Neudblrien: 
Acad. Imp. acl. 8t.-P6terabourg M*m., «4r. 7, vol. 37. no. 6, p. 14. pi. 1. 
flga. 23-25, 1890. 

• Konatantow, S. W.. Die Tertlkre Flora des BJelogorJ* Aufsobluasea 
am Unterlaof dea Fl. Bureja : Com. ftol. M4m.. nouv. s4r., no. 113, p. 
18, pi. 8. flga. 8-5, Patrograd. 1914. 

• Leaqoereux, Leo. Coutrlbutlooi to the Miocene flora of Alaaka. 
U. 8. Nat. Mdi. Proc., vol. 5. p. 447. pi. 0. flg J, 1882 [18831. 


Leaves from the Miocene of Nevada were identified 
as belonging to the species by Lesquereux, 40 but his 
figures do not agree with the species as defined and 
figured by Heer, especially in connection with the 
lateral primaries, which in Lesquereux’s figures are 
conspicuously suprabasilar, and they might better be 
referred to Populua lindgreni Knowlton, 41 so far as 
may be judged by a comparison of the figures. A frag¬ 
mentary specimen from the Eocene of Montana was 
also referred to the species by Ward, 41 but it is too 
imperfect for satisfactory identification. 

Localities; Anchorage Bay, Cblgnlk Bay, Alaska Peninsula 
(original no. 061) ; collected by T. W. Stanton and E. W. 
Stone In 1004 (lot 3523) (pL 27. flg. 1). West side of An- 
cborage Bay, Cblgnlk Bay, Alaska Peninsula (original uo. 
982); collected by T. W. Stanton and R. W. Stone in 1904 
(lot 3524) (pi. 27. flg. 2; pi. 29. flg. 1). Buka Creek, Mata¬ 
nuska coal field, Matanuska-Oook Inlet region; collected by 
Theodore Chapin In 1910 (lot 6897) (pL 27, flg. 8; pL 28, 
flg. 2; pi. 29, flg. 2; pi. 33, flg. la). Yukon River, north bank, 
at Drew's mine, central Yukon region (original no. 3AH 0b) ; 
collected by Arthur Holllck and Sidney Paige in 1903 (lot 
3246b) (pi. 29. flg. 8). 

Populua speciosa Ward? 

Plate 31, figure 2 

Populua speciota Ward, U. S. Geol. Survey 6th Ann. Kept, 
p. 550, pi. 34, figs. 1-4, 1880; U. S. Geol. Survey Bull. 37, 
p. 20, pi. 5, figs. 4-7, 1887. 

This is t-oo unsatisfactory a specimen upon which 
to base a positive identification, but it agrees more 
closely in its essential characters with Ward’s figures 
of the type specimens from the Eocene (Fort Union 
formation) of Montana than does the figure of a 
specimen from the Eocene of the Yellowstone 
National Park that is referred to the species by 
Knowlton. 4 * 

It is very difficult to differentiate Populua apecioaa 
from certain leaf forms that have been described 
under P. amblyrkyncha Ward, the species next de¬ 
scribed, and it is probable that a critical revision of 
the genus would result in relegating all to a single 
species, with possible recognition of varietal dif¬ 
ferences. 

Populua apecioaa was listed by Penhallow 44 from 
the Eocene of British Columbia, but without any de¬ 
scription or figure, and this appears to be the only 

40 Leaqoereux, Leo. The Tertiary flora: U. S. Geol. Survey Terr. 
Kept., voL 7. p. 177. pi. 22. flga. 10-12. 1878. 

° Knowlton, F. H., Foaall plants of the Payette formation : U. 8. 
Geol. Survey 18th Aon. Bept., pt 3. p. 725, pi. 100, flg. 3, 1898; Fo* 
all flora of tbe John Day Baaio, Oregon: D. S. Geol. Survey Bull. 204, 
p. 29. pi. 2, flg. 1, 1902. 

“Ward. L. F., Flora of the Laramie group: U. S. Geol. Survey 6th 
Ann. Kept., p. 550. pi. 36. flg 4. 1886; Types of the Laramie flora: 
C. 8. GeoJ. 8urvey Bull. 37. p. 23, pL 8. Hr 6. 1887. 

- Knowlton. F. Hh Foaall flora of the Yellowstone National Park: 
0. 8. Geol. Survey Mon. 32. pt. 2, p. 604, pi. 84, flg. 3, 1899. 

** Penhallow, D. P.. Report on Tertiary piaata of British Columbia: 
Canada Geol. Survey Bept. 1013, p. 79, 1908. 
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record of the species from outside of Alaska and the 
United States. 

Locality: South side near head of Hamilton Bay, Kupreanof 
Island, southeastern Ain ska (original no. IV); collected by 
W. W. Atwood In 1907 (lot 4391). 

Populus amblyrhyneha Ward 

Plate 25, figure 5a; plate 28, figure 1; plate 30, figure 4a; 
plate 116, figure 7 

Populua amblyrhyneha Ward, U. S. Geol. Survey 6th Ana. 
Kept., p. 550. pi. 34, figs. 6-9; pi. 35. figs. 1-6. 1886; 
U. S. Geol. Survey Bull. 37. p. 20. pi. 6, figs. 1-8; pL 7, 
figs. 1-3, 1887. 

There appears to be little doubt that our specimens 
are referable to this species, which includes leaves of 
considerable diversity in size, although it is exceed¬ 
ingly difficult to differentiate between this species and 
the closely allied Populus speciosa Ward, the species 
last described. Our leaves, however, are longer than 
broad, and the lateral primaries are clearly supra- 
basilar—characters which would appear to indicate 
relationship with P. amblyrhyneha rather than with 
P. speciosa , according to the specific descriptions. 

As one of many examples of the difficulty of identi¬ 
fying our specimens with either of the above spe¬ 
cies to the exclusion of the other, however, compari¬ 
son may especially be made between two figures of 
P. speciosa Ward 48 and two of P. amblyrhyneha 
Ward 48 in which specific or even varietal differences 
are not very apparent. 

It i9 with some hesitation that the small and rather 
obscurely defined specimen represented by figure 5a, 
plate 25, is referred to the species, and yet, except 
for its smaller size, it appears to possess a satisfactory 
resemblance to'certain of Ward’s figures, especially to 
his figure 1, plate 35, in the 6th annual report and 
figure 6, plate 6, in Bulletin 37. The species is abun¬ 
dantly represented in the Fort Union (Eocene) and 
Lance (Eocene?) formations of South Dakota, Mon¬ 
tana, and Wyoming but has not heretofore been re¬ 
corded from other areas. 

Localities: Chignlk Blver opposite Nun Point, Alaska Pen¬ 
insula (original no. 67) ; collected by W. W. Atwood and H. M 
Eakln In 1908 (lot 5298) (pi. 25. fig. 5a). Kootznaboo Inlet 
Admiralty Island, Foutbeastem Alaska (original no. IX); 
collected by W. W. Atwood in 1907 (lot 4390) (pi. 28, fig. 1; 
pl 30, fig. 4a). Nenana coal field, Tunana region. Lignite 
Creek, north aide, bluff between two creek* in eastern part of 
aec. 30, T. 11 S., R. 6 W. Burned beds overlying coal (original 
no. 7); collected by R. M. Overbeck in 1916 (lot 7266) (pl. 116, 
fig. 7). Matanuska-Cook Inlet region, E?ka Creek; collected 
by Theodore Chapin In 1910 (lot 5897). 


■Ward, L. F., Flora of the Laramie group: U. S. Geol. Survey 6tb 
Ann. Rapt. pl. 8 i, fig. 1, 1886: Types of the Laramie flora: U. 8. 
Geol. Survey BalL 37. pl. 5, flg. 4, 1887. 

* Idem (6th Ann. Kept ), pl. 85. flg. 6 : (Bull. 37). pi. 7. flf. 3. 


Populus flexuosa Hoi lick, n. sp. 

Plate 30, figure 5; plate S3, figure 2; plate 117, figure 9 

Leaves 10 to 13 centimeters in length by about 12 
centimeters in width below the middle, broadly sub- 
cordate or with an obliquely truncate base; apex nar¬ 
rowly wedge-shaped, acuminate; margin crenate or 
crenate-dentate; venation 7-palmate from the base, 
consisting of a midrib with one strong and two suc¬ 
cessively weaker lateral primaries on each side, the 
lateral primaries conspicuously flexuous, the inner 
pair curved upward and forming acute angles with 
the midrib, the two outer pairs relatively straight and 
at obtuse angles with the midrib, all branched irregu¬ 
larly from their outer or under sides, the branches 
coalescing in a series of angular loops, with sub¬ 
branches or veins extending from the angles to the 
marginal dentitions; secondary veins about four on 
each side, more or less flexuous, irregularly spaced 
and disposed and forming various angles of diverg¬ 
ence with the midrib from about the middle upward, 
becoming camptodrome in a series of irregular, angu¬ 
lar loops and ultimately craspedodrome through fine 
branches or veins that extend from the angles of the 
loops to the marginal dentitions. 

These leaves evidently belong to the same general 
type as those that I have referred to Populus anibly 
rhyncha Ward, the species last described; but the av¬ 
erage larger size, the flexuous venation, and the broad 
oblique base are characters that appear to differentiate 
them from all other allied species. 

Localities: Kootznaboo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX) ; collected by W. W. Atwood in 
1907 (lot 4390) (pl. 30, flg. 5; pl. 33, flg. 2). Summit of moon- 
tain half a mile east of head of north branch of Russel Creek, 
Alaska Pcnlnaola (original no. P-24); collected by W. R. 
Smith In 1922 (pl. 117, flg. 9). 

Populus genetrix Newberry 
Plate 20, figure 5 

Populus genetriv Newberry, Lyceum Nat. Hist. [New York] 
AnnalB, vol. 9, p. 64, 1868; U. 8. Geol. 8urvey Mon. 35. 
p. 44, pl. 27, fig. 1, 1898. 

Newberry’s single figure of the type of this species, 
based on a specimen from the Eocene of Montano, is 
the only one heretofore published. In all essential 
characters it agrees with ours from Alaska, and their 
mutual specific identity can hardly be questioned. It 
may be suggested, also, that they are both so closely 
similar to Populus obtrita Dawson, 47 from the Eocene 
of British Columbia, that it is difficult to escape the 
conviction that all belong to the same species. Daw¬ 
son’s single figure of the type of this species, like New¬ 
berry’s figure of P. genetrix , is the only one published; 

r Dawson, J. W., Fosill plants from the SlmUkameen Valley and: 
other places In the aontbern Interior of British Columbia: Roy. 80c. 
Canada Trans., vol. 8, nee. 4. p. 82. text flf. 12, 1800. 
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but a comparison of the two figures indicates that 
there is no essential difference between them, except in 
size. Variation in size, however, is so common among 
many species of Populua that it has little or no specific 
significance. Incidentally it may also be noted that 
the only other published record relating to P. gene - 
trix is that by Dawson, 4a in connection with pro¬ 
visional identifications of specimens from the Eocene 
of British Columbia, but, unfortunately, without any 
accompanying description or figure. 

Locality: Yukon River, south bank, 2 to 4 miles above Ram¬ 
part, central Yukon region (original no. 15); collected by 
W. W. Atwood and H. M. Bakin in 1907 (lot 4710). 

Populoa latior Alex. Braun 

Plate 25. figure 4; plate 26, figures 1-4 

Populut latior Alex. Braun, In Buck land, Geology and min¬ 
eralogy, etc., rol 1, p. 512, London, 1837; Neues Jahrb., 
1845, p. 169. 

Uuger, Genera et species plantarum fossillom, p. 416. 
Vienna, 1850; K. Akad. Wlss. [Wien], Math.-naturwlss 
Cl., Denkschr, vol. 4. p. 117, pi. 44, figs. 3-5, 1&>1. 

Heer, K. svenska vet. akad. Ofvers. Forb., vol. 25, no. 1, 
p. 64, 1868; Flora fossilis alaskana: Flora fossilis arc- 
tlcn, vol. 2. no. 2, p. 25, pi. 2. fig. 4, 3869. 

Knowlton, Geol. Soc. America Bull., vol. 5, p. 580. 1804; 
U. S. Nat. Mus. Proc., yd. 17. p. 216, 1804; U. S. Geol 
Surrey 17th Ann. Rept, pt 1, p. 881, 1896. 

Many divergent leaf forms that differ more or less 
in details of venation and dentition have been in¬ 
cluded under Populua latior and the numerous varie¬ 
ties that have been recognized by various authors; 
and certain of the varietal forms have also been re¬ 
garded by other authors as distinct species. 

Although Braun originally mentioned the species 
by name, in 1837, and described it in 1845, it was first 
depicted in 1851 by Unger, who figured 3 specimens. 
Later, Heer 4 ’ described and figured some 20 or 30 
specimens of the species, including 7 named varieties; 
and subsequently other authors either extended or 
restricted the specific or varietal limits of these and 
allied leaf forms, so that each of our 5 figured speci¬ 
mens from Alaska may be compared more or less 
satisfactorily with one or another of the many pub¬ 
lished figures that have been referred either to the 
species or to certain of its varieties. 

Figure 4, plate 25, and figure 4, plate 26, apparently 
represent the variety dentioulala Heer. 30 Figures 1 
and 2, plate 26, which possess well-defined lateral pri¬ 
maries. suggest the variety atfenuala (Braun) Braun/* 

49 Dawson. J. W., Tbe Meaoxole florae of the Rocky Mountain region 
of Canada : Roy. Soc. Canada Trans-, rot. 3. sec. 4. p. 17, 1885 I18S8J 

*® User. Oswald, Flora tertlarla Helvetia*, rol. 2, pp. 11-15, pis. 53- 
57 In part, Winterthur, 1806. 

90 Heer. Oswald, Flora tertlarln Helvetia*, vol. 2. p. 14. pi. 64. flg. 
0: pi. 50. figs. 2. 8. Winterthur, i860. 

•'Braun, Alexander, In Bruclmanu. Dr., Flora oeolngenala fossilis : 
Ver. votcrl. Naturk. WUrttembcrg Jahresb.. vol. 0. p. 230. 1850: in 
Stlxenberger. Ernst, l>berslcht der Verstelnerungeo des Groeaher- 


wliich he, apparently, originally described as a dis¬ 
tinct species and afterward relegated to varietal rank. 
Heer 31 also described and figured specimens of this 
form and restored the variety to its original specific 
rank. Our leaves, however, both possess the con¬ 
spicuous lateral width characteristic of P. latior and 
may, on the whole, be more satisfactorily compared 
with the variety rotundata Braun 03 as described and 
figured by Heer, 34 but having blunter apices and finer 
marginal dentition and, in these characters, resembling 
a leaf from the Eocene of North Dakota, described 
and figured by Lesquereux 33 and referred to Populua 
gUmdulifera Heer. The only specimen figured by 
Heer in his Flora fossilis alaskana, 33 collected by 
Hjalmar Furuhjelm at Port Graham, Kenai Penin¬ 
sula, is so closely similar to figure 1, plate 26, that 
their mutual specific identity can hardly be ques¬ 
tioned ; and figure 2 on the same plate appears to rep¬ 
resent merely a larger specimen of the same type of 
leaf. 

Figure 3, plate 26, is almost identical, except for its 
smaller size, with figure 4, plate 44, in Unger’s Icono- 
graphia plantarum fossilium. 

The Old World distribution of Populua latior, in¬ 
cluding its varieties, was extensive, but any evidence 
of its occurrence anywhere in America, outside of 
Alaska, is based upon more or less unsatisfactory 
records. Both the species and the variety cordifolia 
Braun 01 were listed by Penhallow 68 from the Oli- 
gocene [?] of British Columbia, but with only very 
meager descriptions and without illustrations. A 
specimen referred to the variety cordifolia , from the 
Eocene of Wyoming, was described and figured by 
Lesquereux/’ but his figure shows only the basal por¬ 
tion of the leaf and in connection with it he men¬ 
tions a previous description 30 of a specimen from the 
same locality, which he originally referred to the 
variety tranaveraa (Alex. Braun) Heer 61 but which 
he here remarks is apparently referable to the variety 
cordifolia. A similar imperfect specimen, referred to 


zoxtbuma Roden, p. 79, Freiburg. 1851 ; — P. attonuata Braun MS., In 
Unger. Fran*. Oeoera et species plaotarum fossil him, p. 417, Vienna, 
I860. 

u Heer, Oswald, Flora tertlarla Helvetia*, vol. 2, p. 16. p). 57, flga. 
8-12; pi. 68, fl**. 1-4. Winterthur, 1850. 

u Braun. Alexander. In Bruckmaun. Dr., op. ett, p 230; In StUeo 
berger. Ernat, op. dt., p. 79. 

M Heer, Oswald, Flora tertlarla Helvetia*, vol. 2, p. 13, pi. 60. flga. 
4-7. Wlnterlhnr, i860. 

• Lesquereux, Uo, The Cretaceous and Tertiary floras: D. S. Geol. 
Survej Terr. Kept., vol. 8. p. 220, pi. 40A. fig. 4, 1883. 

“ Beer, Oswald, Flora fossilis arctics, vol. 2, no. 2, p. 26, pi. 2, 

flg.4. 

M Braun. Alexander. In Brurkmann, Dr., op. dt., p. 230. 

• Penhallow, D. P., Report on Tertiary plants of British Columbia : 
Canada Geol. Survey Kept. 1013, pp. 77, 78. 1908. 

■ Lesquereux. Leo. Tbe Tertiary flora: U. S. Geol. Surrey Terr. 
Kept., vol 7, p. 172, pi. 22. flg. 8. 1878. 

• Leaquereux, Leo. U. S. Geol. nnd Gcog. Survey Terr. Ann. Rept. 
for 1871, p. 287. 1872. 

• Heer, Oswald. Flora ten laris Helvetia*, vol. 2. p. 14. pi. 67, Ago. 
3. 0-7. Winterthur. 1830, ~ Populua fra**rfra* Alex. Braun, In Bruck- 
mann. Dr., op. dt.. p. 236. 
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the variety trwcata (Braun) Braun,* 1 from the 
Eocene (Fort Union formation) of North Dakota, 
was also described and figured by Lesquereux “ but in 
connection with it he said: “ The leaf is perhaps too 
fragmentary for satisfactory identification.” An 
equally unsatisfactory specimen, from the Pleistocene 
(Sunderland formation) of Maryland, was provision¬ 
ally referred to the species by Hollick.* 4 These are, 
apparently, the only records heretofore published re¬ 
lating to the occurrence of the species of any of its 
varieties in America. 

Localitle*: Ksku Creek. Mntmmska coni field. Mntnnuflka- 
Cook Znlet region; collected by Theodore Chapin la 1910 (lot 
5897) (pi. 25. fig. 4; pi. 26. figs. £-4). Bryant Creek, upper 
Yukon region (original no. 3AP 350); collected by L. M. 
Prlndle In 1903 (lot 3229) (p|. 26. fig. 1). Port Graham. 
Mntannaka-Cook Inlet region; collected by Hjnlmar Puru- 
hjelm, fide Heer. 

Populus hookeri Heer 

Plate 24, figure 6 

Populus hookeri Heer. Miocene Pflanzcn vom Mackenzie: Flora 
fOBSille arctlca, vol. 1. p. 137, pi. 21. flga. 16. 1Gb, 16c(7), 
1868 . 

This is apparently the only satisfactory record of 
this species, other than the original one by Heer in 
connection with the type locality in the Mackenzie 
River region of British America; although Dawson 65 
figured a specimen from the same region and referred 
it to the species. Dawson’s figure, however, is of 
doubtful identity and. in any event, can hardly be re¬ 
garded as specifically identical with Populus hookeri 
as defined and figured by Heer. 

I/callty: Brynnt Creek, upper Yukon region (original no. 
3AP 350) ; collected by L. M. Prlndle in 1903 (lot 3229). 

Populus glandulifera Heer 

Plate 31, figure 1; plate 32, figures 0, 6: plate 116, figure 1 

Populus plandulifcro Heer. Flora tertlaria Helvetlae, vol. 2, 
p. 17. pi. 58, fig*. 5-11; pi. 63. fig. 7, Winterthur, 1850; 
K. fivenska vet.-akad. tifvera. F5rb., vol. 25. no. 1, p. 
64. 1888; Flora foaellls alnskana: Flora foesills arctlca. 
vol. 2. no. 2. p. 26. pi. 2. flga. 1. 2. 1SG9. 

Knowlton, Geol. 8oc. America Bull., vol. 5. p. 580, 1894; 
U. 8. Nat. Mu*. Proc., vol. 17. p. 217. 1894; IT. S. Oeol. 
Survey 17th Ann. Rept.. pt. 1, p. 881, 1S96. 

Tliere can be but little doubt that our specimens are 
referable to this species, despite the size of the two 
larger ones, which exceed in their dimensions any 
other published figures of the species with which they 

"Braun. Alexander. In Rtizonberger, Krn»t. op. clt., i*. 70. — P. 
itunraia Braun. In Bmckmann. Dr., op. clt.. p. 230. 

• Lenquereax. Leo. The Cretaceous and Tertiary floras: U. S. Oeol. 
Survey Terr. Kept . vol. 8, p. 226. pi. 46. flg. 14. 180S. 

•* Hollick. Arthur. Systematic paleontology of the Pleistocene de 
posits of Maryland : Maryland Oeol. Survey. Pliocene and Pleiatocene. 
p. 224. pi. 70. fig. 7. 1906. 

• Dawson. J. W., On fosall plants collected by Mr. R. A. McConnell 
on Mackenzie Elver and by Mr. T. C. Weaton on Bow River: Roy. Soe. 
Canada Trans., vol. 7, sec. 4. p. 71. pi. 10. fig. 5, 1889. 


may be compared. Even with these included, how¬ 
ever, it does not show a greater diversity of leaf forms 
than are found in certain other species of the genus, 
such as P. zaddacJii Heer,** to which Heer refers speci¬ 
mens that range in length from 2.25 to 18 centimeters. 
In this connection it may be pertinent to note that 
certain of the larger of Heer’s figures of P. zaddachi 
(pi. 6, figs. 4, 6; pi. 12, fig. lc) are more or less sug¬ 
gestive of our figure 1, plate 31, and figure 5, plate 32; 
although in our specimens the bases are broadly 
cuneato or truncate instead of cordate. 

In the Old World the species has a geographic dis¬ 
tribution that embraces Switzerland, Hungary, Ger¬ 
many, Portugal, and the island of Sakhalin, and it 
appears to be everywhere associated with Miocene 
deposits, except possibly in Sakhalin, where the 
flora indicates a lower Tertiary horizon. In the United 
States it is apparently an Eocene species and may be 
found recorded by Lesquereux,* 7 Ward,** and Knowl¬ 
ton *• from North Dakota, Montana, and the Yellow¬ 
stone National Park, respectively. 

Localities: Yukon Klver, south bunk, Just above Rampart 
central Yukon region (original no. 3AH 10) ; collected by 
Arthur Hollick and Sidney Paige In 1903 (lot 3247) (pi. 31, 
tig. 1, pi. 32, fig. 5). Yukon River, south bonk, 1% miles 
above Rampart and 300 feet above 11AE1, central Yukon 
region (original no. 11AE2) ; collected by H. M. Bakin la 
1911 (lot 6095) (pi. 32, fig. 0). Near head of Hamilton Bay, 
Kupreanof Island, southeastern Alusku (original no. 55) ; 
coUected by A. F. Buddlngton In 1922 (lot 7565) (pi. 116, 
fig. 1). Port Graham, Matanuska Cook Inlet region; collected 
by Hjalmnr Funihjelm. fide Heer. 

Populus balsaiaoides Goeppert 

Plate 28, figures 3, 4; plate 25, figure 1; plate 116, figures 3, 4 

Populus balsamoides Goeppert, Deutsch. geol. Gesell. Zeitachr., 
vol. 4, p. 493, 1862; Ole tertUire Flora von Schossnitz Id 
S cblesien, p. 23, pi. 15, figs. 5,6. QfirUte. 1855; Scblesiscbe 
Gesell. vaterl. Cultur 39te Jahreaber., Abt. Naturwlaa. 
u. Med., Abb., do. 2, p. 204, 1861. 

Heer, K. svenska vct.-aknd. Ofvera. F6rh., vol. 25, no. 1, 
p. <W, 1868; Flora foosllls alnskana; Flora foasills arc¬ 
tlca. vol. 2, no. 2. p. 26. pi. 2, fig. 3, 1869. 

Knowlton, Geol. Soc. America Bull., vol. 5, p. 580, 1893; 
U. 8. Nat. Mus. Proc., vol. 17. p. 217, 1894; U. 8. Geol. 
Survey 17th Ann. Rept.. pt. 1. p. 881. 1896. 

Many diverse leaf forms have been included in this 
species from time to time by the several writers who 
have had occasion to study it and allied form» of 
Populu*. The particular one with which our speci¬ 
mens may be most satisfactorily compared is P. 

• Heer. Ovwald. Miocene baltl«obe Flora. p. 30. pi. 5. flgv 1-6; pi. 0. 
figs. 1-7; pi. 12. Hr. lc; p. 65. pi. 14. flg. 24b: pi. 17. fig 9(1), K6- 
olgaberg. If09. 

" Leaqaereox. Leo. The Cretaceous nnd Tertiary floras : TJ. 8. Geol. 
8urvey Terr. Rept.. vol. 8. p. 226. pi. 40 A, figs. 3. 4. 1883. 

• Ward. L. F., Flora of the Laramie group : U. 8. Geol. Borvey 6tb 
Ann. Rept. p. 550. pi. 38. flg*. 1-4. 1886; Types of the Laramie 
flora : U- 8. Geol. Surrey Bull. 37. p. 19. pi. 14. figs. 1-4, 1887. 

• Knowlton, F. H., Foaall flora of the Yellowatone National Park: 
U. S. Geol. Survey Mon. 32. pt. 2. p. 694. pi. 84. fig. 1. 1899. 
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balaamoidea eximia (Goeppert) Heer, 70 as depicted by 
Goeppert, 71 Heer” Lesquereux,” and others. Goep- 
pert described P. balaamoidea and P. eximia as dis¬ 
tinct species, but subsequent writers, for the most part, 
apparently regarded them as mere leaf forms of a 
single species and included them and all similar leaves, 
irrespective of size, under P. balaamoidea. Heer, T4 in 
his discussion of a relatively small specimen of this 
species, collected by Hjalmar Furuhjelm at English 
Bay [Port Graham], Kenai Peninsula, said: “ Popvlua 
eximia Goepp. * • * non est distincta ”, and Les¬ 
quereux, in discussing a large fragmentary specimen 
from California, said: “The fragment, fig. 4, repre¬ 
sents the variety eximia of Goepp., 1 Schoss. FI. 1 , pi. 16, 
fig. 5.” 

The specimen represented by figure 1, plate 25, is 
referred to the species with some hesitation, as it is 
too imperfect for satisfactory identification; but the 
characters of the secondary nervation and of the 
margin appear to justify at least provisional reference 
to P. balaamoidea. 

The species has been more or less confused with 
other so-called species of Populua , and Stur 15 figured 
an undoubted specimen of the species, from the Mio¬ 
cene of Hungary, and referred it to P. glaoididifera 
Heer. He also discussed 78 the various points of re¬ 
semblance and difference between these and other 
similar leaf forms which have been included under 
several different specific names. 

Popubus undvlata Wessel, 77 described and figured 
from the Miocene of Germany, may also be compared 
with certain of the forms that have been referred to 
P. balaamoidea; and it is perhaps significant that 
WessePs species has apparently not been recognized or 
mentioned by any subsequent author. Wessel himself 
was evidently in doubt in regard to the specific status 
of P. undvlata , but he discussed its possible varietal 
relationship with P. latior Alex. Braun (see p. 64) 
and did not suggest its similarity to P. balaamoidea. 


™Hc«r. Oswald. Flora tertlarla Helvetia*. vol. 2. p. 18. Winterthur, 
1856. =*P. eximia Goeppert. H. B., Die tertlflre Flora tod SchossoiU 
In 8ch!Mlen. p. 23, pi. 16, flg. 5, 1859. 

n Goeppert, H. R.. Ueber die Bnumkoblenflora dea nordOatltchen 
Deutecblnnda: Deutach. geol. Gesell. Zeltacbr., vol. 4, p. 498, 1852; Die 
tertllre Flora von Scboaanltm In Scbleetcn. p. 23. pi. 10, flga. 0, 6. 1856; 
Ueber die Tertllrflora der Poinrgegenden : Schleatache Gesell. voter!. 
Cnltar 39tc Jabreaber.. Abt. Naturwtas. u. Med., Abh.. no. 2, p. 204, 

1861 b 

"Beer. Oswald, Flora tertlarla Helvetia#, vol. 3. pi. 150, flg. 11. 
1859. 

71 Leaquertux, Leo, The Cretaceous and Tertiary floraa: U. S. Geol. 
Survey Terr. Rept.. vol. 8. p. 248. pi. 55. flg. 4. 1888. 

u Heer, Oswald, Flora foaallla aloakana : Flora foaallla arctic*, vol. 
2, no. 2. p. 20, pi. 2, flg. 8. 1869. 

"Slur, Dlonya, Beltrtge sur Kenutnlaa der Flora, der Sdaawataer* 
juarta, der Congcrien- und Cerlthlen-Schlchten In Wiener und un- 
garlacben Becken: K,-k. geol. Belcbaanetalt Jabrb., voL 17. no. 1, p. 
168 (87). pi. 4, flg. 6. 1867. 
n Idem, p. 164 (88). 

n Weaavl, Pblllpp. Neuer Beltrag aur ter t Hr Flora der nlederrbelnla* 
eben Braaokohlenformatlon: Palaeontograpblca, vol. 4, no. 4, p. 141 
(81), pi. 24 (5), flg. 1, 1855. 


The species is sparingly represented in our collec¬ 
tions from Alaska, but it is evidently widely dis¬ 
tributed in the region, inasmuch as specimens were 
collected by Lt. Peter Doroschin on 44 Hudsnoi ” 
[Kootznahoo or Admiralty] Island, southeastern 
Alaska, 78 and subsequently by others; by Hjalmar 
Furuhjelm at Port Graham, Kenai Peninsula, in the 
Matanuska-Cook Inlet region, as already mentioned; 
and at two other widely separated localities—the 
Yukon River Valley and the Controller Bay region. 
In one or another of its forms the species has an ex¬ 
tensive geographic distribution in Europe, where it is 
apparently identified mostly with Miocene deposits. 
In the United States it has been recorded from the 
Miocene of Colorado, 7 ® California, 80 and the Yellow¬ 
stone National Park, 81 and from the Eocene of North 
Dakota.” These figures, with the exception of Les- 
quereux’s figure 4, plate SI, are fairly representative 
of both large and small forms of the species, and the 
fragmentary specimen from Corral Hollow, Calif., 
represented by Lesquereux’s figure 4, plate 6, was evi¬ 
dently, in its entirety, as large as our specimens from 
Alaska. 

Certain specimens, of presumable Eocene age, from 
British Columbia, were referred to the species by 
Dawson.” but they are not satisfactorily identifiable 
with it and are probably referable to P. gccudini 
Fischer-Ooster, the species next described, and may be 
disregarded as records of P. balaamoidea. 

Localities: Yukon Elver, south bank, just above Rampart, 
central Yukon region (original no. 8AH 10) ; collected by 
Arthur Hoilick and Sidney Paige In 1003 (lot 8247) (pi. 28, 
flg. 8). Yakutat-Copper River region, 1,000 feet above creek 
emptying into Berg Lake, where Happy Hollow trail passes 
around shore (original no. 42); collected by G. C.' Martin, 
Sidney Paige, and A. G. Maddren In 1905 (lot 3847) (pi. 23, 
flg. 4). Matnnuaka River, 4,200 feet below Moose Greek, 
Matanuakn-Cook Inlet region (original no: 3) ; collected by 
G. C. Martin In 1910 (lot 5892) (pi. 25, flg. 1). Near head 
of Hamilton Bay, Kupreanof Island, southeastern Alaska 
(original do. 55) ; collected by A. F. Buddington In 1922 
(lot 7565) (pi. 116, flg. 3). Nenaua coal field, near Jinx coal 
bed. above mouth of Coal Creek, Tannna region; coUected 
by Mrs. John A. Davis in 1923, fide S. R. Capps (lot 7634); 
(pi. 116, flg. 4). Port Graham, Matanuska-Cook Inlet region; 


• Goeppert. H. B., Ueber dla Tertllrflora der Polargegenden: 
Schlesleclie Geaell. vaterl. Cultur 39te Jibreaber., Abt. Naturwiaa. u. 
Med.. Abh., p. 204, 1881. 

" Populue boUamoidesf Goeppert rar. latifolia Leaquereax, Leo, Tbe 
Cretaceous nod Tertiary floras : U. S. Geol Survey Terr. Kept., vol. 8, 
p. 158. pi. SI. flg 4. 1888. - P. icvdderi Cockerell. T. D. A., Fow.il 
plants from Florissant, Colo.: Torrey Bot. Club Bull., vol. 83, p. 397, 
1006. 

"Popvlut baltamoide* Goeppert, Leaquerenx. Leo, op. clt., p. 248. 
pi. 55. flga. 3-5. 

* Populus Bo ItamoUUt Goeppert, Knowiton. F. H.. Fossil flora of the 
Yellowstone National Park: U. 8. Geol. Survey Mon. 32, pt. 2, p. 696, 
pi. 86, flg. 1, 1899. 

"Popvlue balsomoidtB var. erimio Goeppert. I^aqoereux, Leo, op. 
clt.. p. 226. pi. 46A, flg. 10. 

■ Dawson, J. W.. On collectlona of Tertiary pLaota from the vldnlty 
of the city of Vancouver. B. C.: Roy. Soc. Canada Trana., ser. 2, vol 
1, aec. 4. p. 146, pi. 4. flg. 8; pi. 6, flg. 9, 1895. 
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collected by Hjalmar Furubjelm, fide Heer. Kootznahoo In¬ 
let, southeastern Alaska; collected by Peter Doroschin, fide 
Goeppert, 1861. 

Populua gaudini Fisc her-Ooeter 
Plate 25, figures 2, 3 

Pvpulus gaudini Flscher-Ooster, in Heer, Flora tertlarla Hel- 
vettae, vol 2, p. 24, pi. 54, figs. 1-9, Winterthur, 1856. 

Hollick, U. S. Qeol. Surrey Bull. 500, p. 51, 1012. 

The only previous record of this species in America 
was made by Lesquereux, 04 based upon the identifica¬ 
tion of a single specimen from the Eocene of Colo¬ 
rado; but unfortunately the specimen was not fig¬ 
ured. Dawson, 05 however, described and figured un- • 
der the name Popvlus balsaminoides Goeppert [for 
P. lahanioides Goeppert], specimens from the Ter¬ 
tiary (Eocene!) of British Columbia that are almost 
certainly referable to P. gaudini; and his figure 9 
is almost identical in size and shape with our speci¬ 
mens, especially with the one represented by our fig¬ 
ure 2. 

P. gaudini is a polymorphous species, with a wide 
geographic distribution that includes Switzerland, 
Italy, Bohemia, France, Germany, Sakhalin, and 
Greenland. Most of the figured specimens of large 
leaves show elongated, attenuated apices, which, un¬ 
fortunately, are not preserved in either of our speci¬ 
mens, so that exact comparisons are impossible. The 
particular specimen that agrees most closely with our 
figure 3 is depicted by Heer, 08 from the Eocene of 
Greenland. Whether or not this specimen is properly 
referable to the species as originally defined by the 
author may, perhaps, be questioned. Minor charac¬ 
ters of the nervation are quite different from those of 
specimens elsewhere figured by Heer; but there can 
be no question of its identity with the specimen repre¬ 
sented by our figure. 

It is possible that the species, in its entirety, may 
not be a Populua but may, at least in part, be refer¬ 
able to the genus Ficus and perhaps be identical with 
certain leaves included under Ficus monodon (Les- 
quereux) Berry 0T ; but that is largely a matter of in¬ 
dividual opinion. 

LocaUtles: Raka Greek, Matanncika coal field. Mntanuska- 
Cook Inlet region; collected by Theodore Chapin In 1810 (lot 
5887) (pi. 25, fig. 2). Mntannska coal field, gulch on north 


* Leaquereox, Leo. Fossil plant* collected at Golden. Colo.: Harvard 
Coll. Mu* Comp. Zoology Bull., vot. 16. no. 8. p. 47. 1888. 

* Dawson, J. W. r On collection* of Tertiary plant* from the vicinity 
of tbe city of Vancouver, B. C.: Roy. Soc. Canada Trana., aer. 2, vol. 
1. *ec. 4. p. 145. pi. 4, fig. 8; pi. 6. fig. 0, 1805. 

m Heer. Oswald, Miocene Flora von NordgrOnland: Flora foaallla 
a ret lea, vol. 1, p. 99. pi. 60. fig. 9, 1858. 

* Berry, B. W., The lower Eocene flora* of southeastern North 
America: U. 8. Gaol. Survey Prof. Paper 91, p. 201. pi. 32. flg. 2; pi. 
88, flg. 2, 1916, —Populate monodon Lesquereux, Leo, On fossil leaves 
from Fort Ellsworth, Netr.: Am. Phlloa. Soc. Trana., vol. 13, p. 413, 
Pi. 15. flg#. 1. 2, 1869. 


aide of Red Mountain, 4 miles north of mouth of Younga 
Creek Matanuska-Cook Inlet region (original no. lOAKz); col¬ 
lected by F. J. Katz in 1810 (lot 5904) (pi. 25, fig. 3). 

Populua congerrainalis Hollick, n. Bp. 

Plate 116. figure 2 

Leaf ovate, 10.5 centimeters in length by 7 centi¬ 
meters in maximum width, rounded to a broad-cuneato 
base and abruptly contracted to a narrow apiculate 
apex; margin apparently entire or possibly obscurely 
and finely denticulate; venation simply pinnate; sec¬ 
ondary veins 8 or 9 on each side, irregularly spaced 
and disposed, the upper more widely spaced than the 
lower, all forming obtuse angles with the midrib (the 
lower somewhat more obtuse than the upper), ascend¬ 
ing, curving upward and becoming camptodrome close 
to the margin, with fine branches and veinlets extend¬ 
ing from their under or outer sides to the margin or 
marginal denticulations. 

This beautifully preserved specimen might, perhaps, 
be regarded as a form of Populus gaudini Fischer- 
Ooster, 88 originally described from the Miocene of 
Switzerland, especially if compared with his figure 5, 
which appears to differ from ours mostly in being 
smaller. In shape it is exactly like ours, and the 
margin is specifically described as entire or undulate; 
but the venation in all the figures is too poorly defined 
for satisfactory comparison. 

It may also be compared with certain forms of 
Populus balsamoides Goeppert 59 and P. exirrda pro¬ 
ducts Goeppert, 00 from the Miocene of Silesia, but both 
of these species have margins that are distinctly and 
uniformly dentate. A considerable diversity of forms, 
however, have been included in P. balsamoides by vari¬ 
ous authors, and two specimens figured by Heer 91 
simulate ours very closely, except in their obviously 
denticulate margins. Lesquereux 99 figures a specimen 
from the Miocene of California which is also sugges¬ 
tive of ours, except for its finely denticulate margin 
and broader apex. 

It is evident that our specimen belongs to the same 
general type of leaf as the particular specimens of 
the species above cited, and it differs from either one 
of them less than either of them differs from other 
forms in their respective species. In the oircum- 
stances, and in view of the difficulty of referring our 
specimen to any one of the species mentioned to the 

" Fischer Ooster. Csrl von. lo ITser, Oswald. Flora tertlsrla Hel 
▼atlas, vol. 2. p. 24. pi. 64. figs 1-9, Winterthur. 3856. 

■Goeppert, H. R., Ueber die Broonltohlenfloni des nordflatllcben 
Deufscblandi : DeuUcbe gaol. GcsflL Zeltackr.. vol. 4, p. 492. 1852 ; Die 
terttlre Flora von Bchoasolta in Scblaalen, p. 28, pi. 15. flga. 5, 0, GOr- 
Utt, 1865. 

■Idem (Scbossnltx). pL 16. flg». 3. 4: pi. 17. figs. 1, 2. 

* Heer, Oswald, Flora tertlarla Helvetia*, vol. 2, pi. 69. fl* 2; pi. 
60, flg. 1. Winterthur, 1856. 

■ Lesquereux, Leo. Tbe Cretaceous and Tertiary floral: U. S. Gaol. 
Surrey Terr. Rept., toL 8. p. 248, pi. 56, flg. 8, 1883. 
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exclusion of the others, we may properly describe it 
under a new specific name. 

Locality: Knkak Bay, Alaska Peninsula, north shore. 1 mile 
west of Cape Nukhshnk (original no. fMl> ; wllccted by T. W. 
Stanton ami R. W. Stone In 1004 (lot 3517). 

Populus mutabilis Heer 

Plate 33. figure lb 

Populus mutabilis Heer, Flora tertlnrla Helvetia*, vol. 2. p. 19, 
pi. 53. figs. 2n-2d, l>a-SM : pi. CO. fig* 1-17: pi. Cl. figs. 
1-15: pi. 02, figs. 1—0: pi. 03. figs. 1-4, Winterthur, 1856; 
vol. 3. p. 173. pi. 150. fig. 10. 1859. 

In this exceedingly variable species 11 of the leaf 
forms have been given distinctive varietal names, but 
these names can only be regarded as a convenient 
means of designating leaf forms that evidently repre¬ 
sented polymorphy on individual trees, as several of 
these so-called varieties were found attached to one 
and the same branch, as figured by Heer.** 

The specimen represented by figure lb, plate 33, 
may be most closely compared with P. mutabilis 
crenata . represented by Heer’s figure 9, plate GO; and 
this same variety was recorded by Lesquereux * 4 from 
Wyoming but was not figured or subsequently re¬ 
ferred to by Lesquereux or any other author. 

Locality: Eska Creek, Matanuska coal field, Matanuska-Cook 
Inlet region; collected by Theodore Chapin in 1910 (lot 5897) 

Populus leucophylla Unger 

Populus leucophylla Unger. Genera et species plantarnm foe- 
allium, p. 417, Vienna, 1850; K. Akad. Wlss. [Wien], 
Math.-naturwlss. Cl., Denkachr., vol. 4, p. 118. pi. 44. 
figs. 7. 8, 1852. 

Heer, K. svensku vet.-akad. Olvera. Fdrh., vol. 25, no. 
1, p. 64. 1S68:“Flora fossilis alaskflna: Flora fossllla 
arctlca. vol. 2. no. 2. p. 26. pi. 2, fig. 6. 1869. 

Knowlton, Geol. Soc. America Bull., to). 5. p. 580. 1894: 
l T . S. Nat. Mu*. Proc.. vol. 17. p. 217, 1894; U. S. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 881. 1896. 

A fragmentary leaf specimen, collected by Hjalmar 
Furuhjelm at Port Graham, Kenai Peninsula, in the 
Matanuska-Cook Inlet region, was provisionally iden¬ 
tified and listed by Heer in 1868 as belonging to this 
species. In the following year he described and fig¬ 
ured the specimen without any indication of reserva¬ 
tion, but with a queried reference to Populus aeeri - 
folia Newberry.* 5 apparently with the intention of in¬ 
dicating that Newberry’s s]>ecie$ might be referable to 
P. leucophylla* or at least to this particular specimen. 
From an examination and comparison of the figures 
it may he seen that Heer’s Alaska specimen and cer¬ 
tain of Newberry’s specimens of P. accrifolia (figs. 

“ HNT, Oswald, op. clt., sol. 2. pL 63, flgs. 2, 8. 

•* LesQuerenx. Leo. Limit 1 c forronllon and fossil flora : ft. 8. Geol. 
and Geog. Survey Terr. Ann. Kept, for 1872. p. 386. 1873. 

“Newberry, J. S., Notes on the later extinct flora* of Nortb Am¬ 
erica : Lyceum Nat. Hist. (New York) Annals, vol. 9. pt. 1. p. 65. 1868: 
The later extinct floras of North America: U. 8. Oeot. Survey Moo. 
85. p. 37. pi. 28, flgs. 5-8. 1808. 


5, 8) might be regarded as specifically identical, but 
that none of them appear to have any specific rela¬ 
tionship with the type specimens of P. leucophylla 
figured by Unger. 

In the circumstances, and in view of all the avail¬ 
able information, it would hardly seem justifiable to 
affirm, definitely, that either species was an element 
in the Tertiary flora of Alaska; although I am in¬ 
clined to believe that perfect or more complete mate¬ 
rial of the same type as the fragmentary specimen 
figured by Heer, would prove it to be closely allied to 
if not specifically identical with Populus acerifolia 
Xewberrv, rather than with P. leucophylla Unger. 

Populus obscure Hollick, n. sp. 

Plate 27. figures 5. 6 

Leaves suborbicular, rounded below on one side, 
oblique on the other: margin crennte or crenate-den- 
tate except toward the base; venation thin, obscure, 
palmate from the base, 3 lateral primaries on the 
rounded side, 2 on the oblique side, irregularly forked 
or branched and connected at their extremities by 
cross venation from which fine veinlets spring, each 
terminating in a marginal crenation. 

These leaves are rather puzzling subjects for study. 
The venation is obscurely defined, as if it was either 
very thin and weak or else was buried in the paren¬ 
chyma of the leaves, which may have been coriaceous. 
They are suggestive of Populus rotundifolia New¬ 
berry,* 5 from the Eocene of North Dakota, Montana, 
and Wyoming, not only by reason of general similar¬ 
ity in size, shape, and marginal characters, but also 
because of the peculiar obscure nervation that is mutu¬ 
ally characteristic, in connection with which New¬ 
berry remarked : 97 “ The tissue of the leaf would seem 
to have been thick and leathery, since the surfaces 
are unusually smooth, and the nerves sunk in the 
parenchyma are often scarcely perceptible.” 

It is possible that the leaf represented by our figure 
6 may be abnormally contorted by the fracture that 
has disrupted it, and that the actual inequality of the 
two sides may be more apparent than real. Our other 
figure appears to represent a leaf more nearly sym¬ 
metrical in outline. If our specimens were equilateral 
they would compare quite satisfactorily with New¬ 
berry’s P. rotundifolia* 

Locality: Cliignlk River opposite Nun Point. Alaska Penin¬ 
sula (original no. 57) ; collected by W. W. Atwood and H. M. 
Enkin In 1006 (lot 5298). 


" Newberry. J. 8.. Brief description of fossil plant*, chiefly Ter- 
linry, from western North America : U. B. Nat. Mu*. Proc., vol. 5. p. 
506. 1883 : Tb* later extinct flora* of Nortb America : V. 8. Geol. Sur¬ 
vey Mod. 35. p. 51. pi. 29. Ops. 1-4, 1898, — P. cwlovHtrpha KdowI- 
ruti and Cockerell. In Knowlton. F. II., A catalog of the Meaoxolc and 
Cenorolc plants of North America: r. 8 Geol. Survey Ball. 096. p. 
487. 1919. 

m Newberry. J. S., op. clt. (Mon. 35). p. 52. 


■d by VjOOQ 



SALICACEAE 


69 


Populus uddichi Heer? 

Plate 24, figures 4. 5; plate 116, fibres 5, 6 

Poputui zaddachi Heer, Flora tertlnnu Helvetiae, vof. 3. p. 
307, Winterthur, 1850; Flora fossllis alaskaoa: Flora 
fo88ill8 arctlca, vol. 2. no. 2, p. 26. pi. 2, fig. 5n, I860. 

Knowlton, Geol. Sop. America Bull., vol. 5. p. 5S0, 1804; 
I;. 8. Nat. Mua. Pro:-., vol. 17. p. 217, 1804; U. 8. Geol. 
Survey 17th Ann. Kept., pt J, p. 881, 1806. 

Populus zaddachi Heer? Knowlton, U. S. Geol. Survey Bull. 
467, p. 57. 1911. 

Holllck, V. 8. Geol. Survey Bull 500, p. 51, 1012. 

This highly variable species, in one or another of its 
forms, has a wide distribution on the Eurasian conti¬ 
nent and throughout the Arctic regions. In the United 
States it was recorded by Lesquercux from the Miocene 
of California* 8 and Colorado," and from the Eocene 
of Wyoming; 1 by Knowlton from the Miocene of the 
Yellowstone National Park 3 and Oregon; 8 and by 
Smith and Duror, 4 Jennings, 8 and Chaney * from Ter¬ 
tiary beds in Washington, Montana, and Oregon, 
respectively. 

The specimens represented by figures 4 and 5, plate 
24, appear to be more or less satisfactorily identified 
with the species, but they may also be seen to be sug¬ 
gestive of certain forms of Pojmhts arctica Heer, 7 de¬ 
scribed and figured under var. a, var. c (=P. arctica 
ahypkoides)) and var. d. It is evident that a 
thorough revision of the numerous and diverse leaf 
forms that have been listed from time to time by 
various authors under the species P . arctica and P. 
eaddachi would result in considerable rearrangement 
of varietal and specific names and, possibly, in ref¬ 
erence to some genus other than Popuht8 —at least 
insofar as certain of the forms are concerned. 

The other two specimens here figured are too frag¬ 
mentary for positive identification, but they may be 
tentatively referred to the species. 

Localities: Upper Yukon region. SeventyinUe Creek half a 
mile below mouth of Mogul Creek (original do. 10) ; collected 
by W. W. Atwood in 1907 (lot 4711) (pi. 24, flg. 4). Sheep 


** Lroquereox. Leo, Report on (be fosall plants of the aurlferooa 
travel deposit* of the Sierra Nevada: Harvard Coll. Mua. Comp. 
Zoology Mem., vol. H, no. 2. p. 11. pi. 8, flg*. 1-8, 1878. 

* Lcaqaereui, Leo, The Cretaceou* and Tertiary flora*: U. 8. Geo). 
Survey Terr. Kept., vol. 8. p. 158, pi. 81. flg. 8, 1888. 

1 Leaqoereuz. Leo. U. 8. Geol. and Geog. Survey Terr. Ann. Kept, 
for 1871, p. 202, 1872; The Tertiary Cora: U. 8. Geol. Surrey Terr. 
Kept., vol. 7, p. 170, pi. 22. flg 13, J878. 

'Knowlton, F. II., Fosall flora of the Yellowstone National Park: 
V. 8. Geol. Survey Moo. 32. pt. 2, p. 094, 1890. 

'Knowlton, F. H., Fossil plunta a«»o<)aled with the lava* of the 
Cascade Range: U. S. Geol. Survey 20tb Ann. Rept.. pt. 3, p. 40. pi. 1, 
flg. 11. 1900. 

* Smith, W. 8., and Duror, C. A.. 8ti*atigrapliy of tlie Skyltomlab 
Basin, Washington, with report upon paleontology and pileoptiytolojar ; 
Jour. Geology, vol. 24. p. 577. 1010. 

* Jennings, O. E., FohbII plants from the beds of rntcanlc sab near 
Missoula, western Montana: Carnegie Mur. [Pittsburgh] Mem., vol. 8, 
p. 400. pi. 24. flg. 0: pi. 25. flg*. 1, 2; pi. 20, flg*. 1-3. 6. 0. 1920. 

•Cbaney, R. W.. The flora of the Eagle Creek formation: Walker 
Mu*. I Chicago] Contr., vol. 2. p. 161. pi. 7. Qz*. 1. 2. 1920. 

T Heer, Oawold. Miocene Flora, von Spitsbergen : Flora fosalll* arctica. 
vol. 1, p. 100, pi. 5. flg*. 0-13; pi. 0. fig. 0a. 1808 
858-36-—6 


Valley, Mntanuska coal field, Matanuaka-Cook Inlet region 
(arkose aeries); collected by G. C. Martin In 1910 (lot 5000) 
(pi. 24, flg. 5). Nenana coal field, Tatiana region, conglom¬ 
erate beds, nbont 0.8 mile N. 48* E. of southwest corner of 
sec. 10, T. 9 S., R. 0 W., elevation 2,000 feet (original no. 4) ; 
collected by G C. Martin and R, M. Overbeck in 1910 (lot 
7203) (pi. 110. fig. 5). Nenana coal field, Tanana region, 
about 0.8 iuile-s N. 48° E. of southwest corner of sec. 10, T. 9 S., 
R. 0 W., elevation 2,025 feet (original no. 5) ; collected by 
G. O. Martin and R. M. Overbeck In 1916 (lot 7204) (pi. 116, 
flS. 6). 

The Alaskan specimen figured by Heer was col¬ 
lected by Hjalmar Furuhjelm at English Bay [Port 
Graham], Kenni Peninsula, in the Matanuska-Cook 
Inlet region, and specimens provisionally identified 
by Knowlton and Hollick were collected by W. W. 
Atwood and H. M. Eakin at Herendeen Bny, Alaska 
Peninsula (lot 5182) and bv Theodore Chapin in the 
lower Mntanuska Valley, Matanuska-Cook Inlet 
region (lot 5902). 

Populus Bp.? 

Piute 118, figure 4 

This small imperfect specimen might perhaps be 
referred to Popu/us acerifolia Newberry *—especially 
to one of the small leaves such as the one depicted in 
his figure 6. It might also be compared with Populus 
kookeri Heer* (see this paper, pi. 24, fig. 6); but the 
fragmentary condition of our specimen renders any 
definite identification impossible. 

Locality; Divide between Folger Creek and Nowl River, 
19.15 miles N. 3.5° E. of north butte of Twin Buttes, central 
Yukon region (original no. 2); collected by J. B. Mertie, Jr., In 
1915 (lot 7007). 

Genui S ALI X Linnaeus 
Salix alaakana Hollick, n. sp. 

Plate 31, figure 4 

Leaf elongated elliptical, 6.5 centimeters in length 
by 3 centimeters in width across the middle, tapering 
to a blunt wedge-shaped base and apex; margin finely 
crenulate-serrate-denticulate; secondary veins numer¬ 
ous, leaving the midrib almost at right angles and 
curving upward along the margin, with fine, obscurely 
defined veinlets extending to the marginal denticuia- 
tions. 

This leaf evidently belongs with the same specific 
types of Salim as are represented by the existing S . 
aitcKensi* Bougard, S. kookeriana Hooker, S. pi peri 
Bebb, and S. nu/tallii Sargent, all of which are natives 
of the Pacific coast region. 

There does not appear to be any described fossil 
species with which it may be compared, except, 

' Newberry. J. 8 .. Notes on the liter extinct flora* of North America : 
Lyrcum Nat. Hl»t fNew YorkJ Anoal*, vol. 9. p. 65. 1808; Later ex¬ 
tinct floras of North Aroerha: U. S. Geo). Survey Mon. 35, p. 37, 
pi. 28, flg*. 5-8, 189S. 

•Heer. 0**ald. Miocene Pflanttro vom Mackenzie: Flora fo*will* arc¬ 
tic®. vol. 1. p. 137. pi. 21. figs. 18. 16b. 10c(?l, >868. 


Digitize* 
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possibly, Salix elliptica Lesquereux, 10 from the Miocene 
of California, which differs from the Alaska speci¬ 
men mostly in its shorter, broader shape and in the 
more upward-curving secondary veins. The two 
leaves might perhaps be regarded as varietal forms of 
one and the same species, the ancestor of the group 
of willows above mentioned, which are typical of the 
present-day flora of the region from Alaska to Cali¬ 
fornia. 

Locality: Kachemnk Bay, Keuai Peninsula, Matanuaka Cook 
Inlet region. Bluff Point, 7 miles west of Homer, 90 feet 
below Bradley coal (original no. 910); collected by T. W. 
Stanton and 11. W. Stone In 1904 (lot 6820). 

Salix angusta Alex. Braun 
Plate 29. figures 4, 5; plate 30, figure 3 

Solis anffusta Alex. Braun, In Bruckmann, Ver. vaterl. Natork. 

WOrttemburg Jahresber., vol. 6, p. 220, 1860. 

This species, well known in the Old World as a 
Miocene species, has been also recorded from a number 
of localities in the western United States, with a verti¬ 
cal range that extends from the Upper Cretaceous to ! 
the middle Tertiary. Analysis and examination of the 
published descriptions and figures, however, indicate 
that several of the identifications of the species from 
the United States are open to question, and that some 
of them are undoubtedly erroneous. Lesquereux 11 de¬ 
scribed and figured two specimens from the Green 
River (Eocene) shales of Wyoming, which agree satis¬ 
factorily with the species as figured by European au¬ 
thors, and his figure 4 (op. cit.), although larger than 
ours, appears to be otherwise identical. The same 
author 12 also described and figured specimens from the 
Miocene of California that appear to be identical with 
ours in every way. 

Newberry, 12 however, described and figured a speci¬ 
men from the Green River shales of Wyoming which 
is undoubtedly not a Salix but a Eucalyptus. Knowl- 
ton also described and figured a specimen from the 
Upper Cretaceous of Wyoming 14 and one from the 
middle Tertiary of Nevada; 16 but the former is of 
doubtful identity and the latter is certainly not refer¬ 
able to the species. 

Our specimens belong to the narrow form of the 
species, with attenuate base, as distinguished from the 

w Letouereux, Lao. Report on the fo«sll plnots of the aurlferooa 
grovel deposits of the Sierra Nevada: Harvard Coll. Mus. Comp. 
Zoology Mem., vol. 6. no. 2, p. 10. pi. 1, flg. 27. 1878 lnor Baits ellip¬ 
tic » Slelfb. 1815}, merriami Cockerell, T. D. A.. Descriptions 

of Tertiary plants: Am. Jour. ScU 4th voL 20, P- 543. 1008. 

“ Lesquereux, Leo, The Tertiary flora: D. 9. Geol. 8urvey Terr. Kept., 
vol. 7, p. 188. pi. 22. flga. 4. 5. 1878. 

“ Leaqoereux, Leo, The Cretaceous and Tertiary floras: U. 8. Geol. 
Survey Terr. Rapt., vol. 8, p. 247, pi. 55, flg. 8. 1883. 

* Newberry, J. 8., The later extinct florae of North America: U. S. 
Geol. Survey Mon. 85, p. 64, pi. 65, flg. 2, 1888. 

u Knowlton, F. B.. Flora of the Montano formation: D. S. Geol. 
Survey Bult. 163. p. 88, pi. 7. flg. 6. 1800. 

*• Knowlton, F. H., Foaall plants of the Esmeralda formation: U. 8. 
Geol. 8urvey 21at Ann. Kept., pt. 2, p. 212, pi. 30. flg. 22. 1800. 


form in which the base is wedge shaped or somewhat 
rounded. 

Localities: Fairbanks district, Tanuna region (original no. 
31) ; collected by L. M. Prlndle aud H. B. Blair In 1906 (lot 
7476) (pi. 29. figs. 4, 6). Kachemak Bay, Kenai Peninsula, 
Matanuska-Cook Inlet region, Bluff Point, 7 miles west of 
Homer, about I Vi miles west of Cook Inlet Coal Field Co.'s 
mine (original no. 911) ; collected by T. W. Stanton and H. W. 
Stone in 1904 (lot 6821) (pi. 30. flg. 3). 

Salix lavateri Alex. Braun 
Plate 34, figures 7a, b 

Salix lavateri Alex. Braun. In Bruckmann, Ver. vaterl. Natork. 
Wflrttemberg Jahresh, vol. 6, p. 229, 1850. 

Heer, Flora tertlaria Helvetiae, voL 2, p. 28, pi. 66, figs. 
1-12; pi. 68, flg. 6, 1856; Flora fosslils alaskana: Flora 
f088111s arctica, vol. 2, no. 2, p. 27, pi. 2, flg. 10, 1869. 

Knowlton, U. S. Nat Mus. Proc., vol. 17, p. 218, 1894; 
Geol. Soc. America Bull, vol. 5, p. 681 [1S94]; U. S. 
Geol. Sorvey 17tb Ann. Kept., pt. 1, p. 882, 1896. 

It is perhaps questionable if all the leaf forms that 
have been referred to this species should be regarded 
as specifically distinct from Salix variant Goeppert, 
the species next described. Several such leaf forms 
were relegated to varietal rank in S. variant by 
Schimper, 1 * and it might be that our specimens would 
fall into the same category; but they appear to be 
sufficiently distinct to be readily recognized, and their 
assumed systematic status, either as a species or a 
variety, is of little consequence. 

A specimen from Port Graham, Kenai Peninsula, 
collected by Hjalmar Furuhjelm and referred to 
Salix lavateri by Heer, 1T differs so little from a speci¬ 
men figured on the same plate (fig. 8) and referred to 
S. variant that it is difficult to differentiate between 
them. Both are more coarsely denticulate than ours, 
and they do not appear to resemble the species to 
which they are respectively referred as closely as the 
Alaskan specimens resemble S. lavateri , for in our 
specimens the denticulations are so fine that the mar¬ 
gins appear to be almost entire; but otherwise Heer’a 
specimens agree very closely with ours. 

The only records of the species from any region in 
America other than Alaska were made by Les¬ 
quereux, 12 from the Miocene (?) of Oregon, and by 
Knowlton, 12 from the Eocene (?) of the Yellowstone 
National Park; but neither of these records includes 
any description or illustration of the specimens. 

Locality: Herendeen Bay, west side, opposite Marble Point, 
Alaska Peninsula (original no. 19); collected by W. W. At¬ 
wood and H. M. Enkln Id 1908 (lot 6182). 


19 Scblmper, W. P., Trait* de P«l*ont©log1e v6g*ta1e, vol. 2, p. 667, 
pi. 88, Ag. 16. Paris. 1872, 

17 Hear, Oswald. Flora foaailla alaakana: Flora foaailla arctica, vol. 
2. no. 2. p. 27. pi. 2. flg. 10. 1869. 

11 Lesquereux. Leo. Recent determinations of foaall plant* from Ken 
tocky, Louisiana. Oregon, California, Alaska, Greenland, etc. : TJ. B. 
Nat. Me*. Proc.. vol. 11. p. 36. 1S88. 

Knowlton. F. H., Foaall flora of the Yellowstone National l^rk ; 
U. S. Geol. Survey Mon. 32, pt. 2. p. 607. 1899. 
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Salix variana Goeppert 
Plate 81, figure 5 

Soli* variant Goeppert, Ueber die Braunkohlenflora des nord- 
ostlichen Deut8chland8: Deutsche geo!. Gesell.. Zeit- 
schr., vol. 4, p. 483, 1862; Die tertiflre Flora Ton Schoas- 
nits in Schlesien, p. 26, pi. 19, figs. 17.18; pi. 20. figs. 1, 2, 
1855. 

Heer, K. srenaka vet.-akad. Olvera. F6rh., vol. 25, no. 1, 
p. 64. 1868; Flora fossllU alaskana: Flora foasllls arc- 
tlcn, vol. 2, no. 2, p. 27, pi. 2, fig. 8; pi. 3, figs. 1-3, 1869. 
Knowlton. 0. 8. Nat Mas. Proc.. vol. 17, p. 217. 1894; 
Geol. Soc. America Bull., vol 5. p. 581. 1894: U. 8. 
OeoL Survey 17th Ann. Kept, pt 1, p. 881, 1896. 

There can be no doubt in regard to the identity of 
our specimen with this species as described and fig¬ 
ured by Goeppert; but most of the specimens from 
Alaska figured by Heer were evidently much larger 
leaves, in which the marginal denticulations, although 
fine, are relatively coarse and distinctly visible—char¬ 
acters that apparently indicate specific relationship 
with Salix macropkylla Heer, 20 which the author says 
u ist nahe verwandt mit der Salix variant 99 —whereas 
in ours and in the type specimens the denticulations are 
microscopic in size. The specimens upon which Heer 
based his identifications were collected by Hjalmar 
Furuhjelm at Ninilchik and Port Graham, Kenai 
Peninsula. 

The species was recorded from several localities in 
British Columbia by Dawson 21 and Penhallow, 22 from 
California by Lesquereux, 28 and from Oregon. 24 Wash¬ 
ington, 26 and the Yellowstone National Park by 
Knowlton. 28 The only satisfactory one of these rec¬ 
ords, however, is in connection with the specimen 
from California described and figured by Lesquereux. 
This figure apparently represents the species. In re- 
regard to the Oregon specimen, which is not figured, 
Knowlton says: “I regard this identification as more 
or less doubtful. 91 The Washington record consists 
merely of the name, without description or illustra¬ 
tion; and the figure of the Yellowstone specimen in¬ 
dicates a leaf with entire margin, although Knowl- 
ton’s description reads: “The example figured cer¬ 
tainly belongs to this species. It is the same shape, 
but a little larger, and has the same erose-dentate mar¬ 
gin and the same midrib and general nervation." To 
judge from the figure alone, however, it would appear 

^Heer, Oswald. Flora tertlarla Helvetia*, vol. 2. p. 29. pi. 67. flga. 
la. b. c, d, e. 2. 3a, b. c, 4. Wlntertbcr, 1856. 

B Dawaon, J. W., Ou collections of Tertiary plants from the vicinity 
of the city of Vancouver, B. C .: Hoy. 8©c Canada Trans.. 2d ser., vol. 
1, #ec. 4. p. 147. pi. 6, flg. 11, 1895. 

■ IVnhaltow. D. I\, Report oo Tertiary plants of British Columbia : 
Canada Geol. Survey Rept 1013, p. 86, 1908. 

•Leaqoereui, Leo. The Cretaceous and Tertiary floras: U. 8- Geol. 
Survey Terr. Rept.. vol. 8. p. 247. pi. 56. fig. 2. 1888. 

* Knowlton. F. H.. Fossil flora of the John Day Basin, Oregon: U. 8. 
Geol. Survey BuU. 204, p. 30. 1902. 

•Knowlton. F. H., In Smith. G. O.. U. 8 Geol. Survey Geol. Afina. 
Elleoaburg folio (no. 86), p. 3, 1903. 

• Knowlton, F. H., Fossil flora of the Yellowstone National Park: 
U. 8. Geol. Survey Moo. 32. pt. 2. p. 697. pL 86. fig. 8. 1899. 
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to be more nearly referable to Salix grandifolia 
Weber. (See p. 72.) 

In the Old World Salix variant is a Miocene species, 
and it may, apparently, be also so regarded in the 
United States. 

Locality: Kacbeznak Bay, Renal Peninsula, Matanuaka-Cook 
Inlet region, 7 mile* west of Homer, about 1% miles west of 
Cook Inlet Coal Field Co.'s mine (original no. Gil) ; col¬ 
lected by T. W. Stanton and R. W. Stone in 1904 (lot 5821), 

Salix wirnmeriana Goeppert 

Salix icimmeriana Goeppert. Deutsch. geol. Gesell. Zeltschr., 
vol. 4, p. 493, 1852; Die tertlfire Flora von Schoeanltx 
in Schlesien, p. 26, pi. 21. figs. 1-3. GOrllt*. 1855; 
Schleslache Geaoll. rater!. Cultur 30te Jahresber., Abt. 
Naturwlss. u. Med., Abb., no. 2, p. 201, 1861. 

So/kr icunmtruma Goeppert as a synonym for 8. variant Goep¬ 
pert, Heer, Flora fossilia alaskana : Flora foaaUis arctica, 
vol. 2. no. 2, p. 27. 1869. 

Knowlton. U. S. Nat. Mub. Proc., vol. 17, p. 217,1894; U. S. 
Geol. Survey 17th Ann. Kept., pt 1, p. 881, 1806. 

Whether or not Salix icimmeriana should be re¬ 
garded as distinct from or specifically identical with 
Salix variant is, apparently, merely a matter of indi¬ 
vidual opinion. Heer” treated them as a single 
species and relegated S. tenmmeriana to synonymy. 
Goeppert, the author of both specific names, protested 
against this interpretation of their systematic status, 
in connection with his description of a specimen col¬ 
lected by Lt. Peter Doroschkin at Ninilchik, Kenai 
Peninsula, in the Matanuska-Cook Inlet region, in the 
following words: 28 

Die Mltte eines Weidenblattes, wobl von Balix wirnmeriana, 
eiDer Art, die icb nlcht, wte Heer meint, mlt der Balia variant 
tu verelnigen vermag, und die namentlioh dnreb die abge- 
ruudete Form ihrer Basis riel mebr ron 8 . variant abwelcbt 
ala die ron Heer aufgestellte Salix macrophylla die Ich In 
derselben Grbsse, wle Heer xu Oenlngen, in Sehownltz beo- 
bachtete, ahne sie deswegen als hesondere Art betrachten to 
kdnnen. 

Salix macrophylla Heer 

Salix macrophylla Heer, tlber die an der hohen Rhonen ent* 
deckten fossllen Pflanien: Schweix. naturf. Gesell. Verh., 
1848, p. 36, 1847; Flora tertlarla Helvetlae, vol. 2, p. 29, 
pi. 67. figs, la-le, 2, 3a-8c, 4, Winterthur, 1856; K. 
avenska vet.-akad. ftfvers. F5rb., vol. 25, no. 1, p. 66, 
1868; Flora fosallis alaskana: Flora foesllis arctica, 
voL 2, no 2, p. 27. pi. 2, flg. 9, 1869. 

Blchwald, Geognostlscb palaeonlologische Bemerkungen 
ueber die Halbfoael Mangiachlak and die Alcatlacheo 
Inseln, p. 113, pi. 4 T0 on plate], flg. 5, St. Petersburg, 
1871. 

Knowlton, C. S. Nat. Mas. Proc., vol. 17, p. 217, 1894; 
Geol. 8oc. America Bull., rol. 5. p. 581. 1894; U. 8. 
Geol. Surrey 17th Ann. Rept., pt. 1, p. 882, 1896. 

Fragmentary remains of a leaf collected at Port 
Graham. Kenai Peninsula, in the Matanuska-Cook 


** Heer. Oswald. Flora tertlarla Helvetlae. vol. 2, pp. 26-28, Win¬ 
terthur. 1856. 

■Goeppert. H. R., op. dt (8rble»!ich* GeaclI.), pp. 201-202. 
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Inlet region, by Hjalmar Fumhjelm, were figured by 
Heer in his Flora fossilis alaskana and referred to 
this species. It is apparently specifically identical 
with certain leaves figured in plate 3, figures 1-3. of 
the same work and referred to Salix variant Goeppert. 
(See p. 71.) 

Salix tcncra Alex. Braun 

Plate 34, figures 8-10 

Salix tcnera Alex. Brauu, Xeues Jahrb., 1845, p. 169. 

Heer, Flora tertiaria Helvetiae, vol. 2, p. 32, pi. 68, figs. 

7-13, Winterthur, 1806. 

Although this species has not heretofore been re¬ 
corded from any American locality the identity of 
our specimens appears to be reasonably certain. The 
leaves are narrowed to the bases, and the margins are 
entire or so minutely denticulate as to be indiscern¬ 
ible. 

It is represented in the Miocene and Pliocene of 
Switzerland, Italy, and the Balkan States and the 
Eocene (?) of Greenland; and a single specimen from 
the latter region was described and figured by Heer 29 
which, except for its smaller size, is identical in ap¬ 
pearance with the specimens represented by our fig¬ 
ure 8. Those represented by figures 9 and 10 have 
bases that are somewhat less attenuated, thus ap¬ 
proaching the closely allied species Salix media Alex. 
Braun as depicted by Heer, 80 Lesquereux, 81 and other 
authors. In fact, the distinction between these two 
so-called species is considerably less than the differ¬ 
ences between many of the leaf forms commonly in¬ 
cluded under the single species Salix variant Goep 
pert. (See p. 71.) 

Localities: Herendeen Bay, west aide, opposite Marble Point, 
Alaska Peninsula (original no. 19); collected by W. W. At¬ 
wood and H. M. Eakln lo 190S (lot 5182) <pL 34. fig. 8). 
KachemaA Bay, Kenai Peninsula. Matauuska-Cook Inlet 
region, at entrance to Troublesome Gulch (original no. 3) ; 
collected by C. K. Weaver in 1906 (lot 4129) (pi. 34. figs. 9, 
10). 

Salix grandifolia Weber 

Plate 28. figure 4; plate 80, figure 1 

Salix grandl folia Weber, Pnlaeontographlca, vol. 2, p. 178 ((H), 
pi. 20 (3). figs, la-lc. 1851. 

Our figure 1 is practically identical with Webers 
figures of this species from the Tertiary (Oligocene?) 
of Germany, except that the base, although wedge- 
shaped, is less attenuated. It is also apparently iden¬ 
tical with a leaf from the Miocene of the Yellowstone 
National Park, referred by Knowlton” to Salix 

•■Hoer. Oswald, Naolitrllge iur Mlorrnen Flora GrOnload* : Flora to* 
Bills a ret lea, vol. 3. no. 1, p. 21. pi. 4. flg. 11a, 1874. 

*» Heer. Oswald, Flora tertiaria Helvetia**, vol. 2, p. 32, pi. 68. flga. 
14-10, Winterthur, ISM. 

n Lcaquereux, Leo, The Tertiary flora: C. S. Geol. Survey Terr 
Kept., vol. 7, p. 168, pL 22. flg. 3. 1878. 

••Knowlton, F. H.. Foanil flora of the Yellowitone National Park: 
U. S. Geol. Survey Moo. 32. pt. 2. p. 697. pi. 85. flg. 3, 1899. 


variant Goeppert 88 as described and depicted by 
Heer; 84 but, if Knowlton’s figure correctly depicts the 
specimen, it has, like ours, an entire margin and a 
wedge-shaped base, whereas Salix variant lias a 
margin that is dentate or denticulate and a base that 
is blunt and rounded. 

Our figure 4 apparently represents a somewhat 
smaller specimen of the species. 

Whether or not Salix grand i folia is actually and 
properly referable to the genus Salix may be regard¬ 
ed as an open question; and in this connection it is of 
interest to note the words of Weber in his discus¬ 
sion of its probable systematic position: 

Ich gestehe gem, dues mlr die Bestlmmung dienes Blattcw 
eiolgermoreen unslcber eracbelnt; tell flnde unter den BlUt- 
tern lebender Pflanzen uJrgends eine recht schlagende Aehn- 
lichkelt. Docn hate Ich mlch bereits frliher daffir ausge- 
sproeben, dass man nach aorgfftltigcr Verglelchung 1 miner 
besser thut, elnem bestlmniten Geschlechte die elnzelnen Arlen 
unterxuordnen, nls sle unter dem nlchlaangendeii Auadrucke 
Phyllite* laufen zu lnsecn. 

The genera Rhododendron , Ligustrwnx , and Lou rut 
are then mentioned as worthy of investigation for 
comparison of foliar characters. Inasmuch, however, 
as our specimens are associated, in the same collec¬ 
tion, with unquestionable leaves and fruit of Salix 
(seo pi. 34), I have but little doubt that the generic 
name is correctly applied. 

Until its identification as an element in the Tertiary 
flora of Alaska, the species does not appear to have 
been recognized elsewhere than in connection with the 
type specimens from the Old World. 

Localities: Kucberuak Bay, Kenai Peninsula, Matanuska- 
Cook Inlet region, at entrance to Troublesome Gulch (original 
no. 3); collected by C. E. Weaver In 1906 (lot 4129) (pi. 28, 
fig. 4.) Herendeen Bay, west side, opposite Marble Point, 
Alaska Peninsula (original no. 19); collected by W. W. At¬ 
wood and H. M. Eakln in 1906 (lot 5182) (pi. 30, fig. 1). 

Salix raeana Heer 

Plate 34, figure 5, 6a; plate 117, figure 3 

Salkr raeana Heer. Naturf. Qeaell. Zurich Vlerleljahrsachr., 
vol. 11. p. 276, i860 ; Flora fossilis arctlea, vol. X, p. 102, 
pi. 4, figs. 11-13; pi. 47, fig. 11; p. 137, pi. 21, fig. 13, 
1808. 

Lesquereux, U. 8. Nat. Mua. Proc., vot. 5. p. 447, pi. 8, 
fig. 0, 1882 (1883); V. S. Oeol. Survey Terr. Kept., vol. 8, 
p. 260, 1883. 

Knowlton, U. 8. Nat. Mus. Proc., vol. 17, p. 218, 1894; 
Geol. 8oc. America Bull., vol. 5, p. 581, 1894 ; U. 8. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 882. 1896. 

Our specimens are apparently large leaves of this 
species, which varies considerably in size and shape. 

••Goeppert. II. R., Ueber die Braunkohlenflom dea nordOst lichen 
Deuterhlniute: Ifeutnchr geul. Uewll. Zeltscbr., vol. 4. p. 395, 1852; 
Die tertlflre Flora voo Scbosanitv in Scbleelen. p. 20, pi. 10, Age. 17, 
18; pi. 20. fl« l, 2, GOrlltt. 1855. 

“ Heer, Otnrnld, Flora tertiaria Helvetlae. vol. 2, p. 26. pi. 05. Oga. 
1-3. 0-16. Winterthur. 1856. 
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in shape a leaf from the Mackenzie River region in 
British America, represented by Heer’s figure 13, plate 
21, approaches ours most nearly. Our specimens may 
be compared with one from Greenland, also figured 
by Heer.* 4 

A specimen collected at Cook Inlet by W. H. Dali 
in 1880 was figured and referred to the species by 
Lesquereux." This specimen compares very closely 
with ours, both in size and shape, differing only in the 
cpex, which is indicated as more sharply acuminate. 

The species was recorded by Penhallow 87 from sev¬ 
eral Eocene (?) localities in Canada and, provision¬ 
ally, by Lesquereux,” from the Miocene of Oregon; 
but neither of these records is accompanied by illus¬ 
trations or descriptive text. A fragmentary specimen 
from the Miocene of Virginia, however, that appar¬ 
ently represents a small lanceolate form of the species 
was described and figured by Berry,” 

The larger leaves of the species are difficult to dif¬ 
ferentiate satisfactorily from Salix gron landica 
Heer, 40 which, according to the author's description, 
differs from S. raeana mostly in the secondary nerva¬ 
tion, in connection with which the nerves are described 
as “ fewer and therefore wider apart.” In general it 
may be said that the larger, broader forms of S. raeana 
differ from S. griinlamlica far less than many of the 
larger and smaller forms of S. raeana differ from each 
other. 

Localities: Herendeen Bny, west side, opposite Marble Point, 
Alaska Peninsula (original no. 19) ; collected by W. W. 
Atwood nn«l II. M. Elkin In 1908 (lot 5182) (pi. 34, figs. G, Gal. 
Kachernak Bay, Kenal Peninsula, Matanuska-Cook Inlet re¬ 
gion, entrance to Troublesome Gulch (original no. 3) : col¬ 
lected by C. E. Weaver In 1906 (lot 4129) (pi. 117, fig. 3). 

Salix libbeyi Lesquereux? 

Plate 84, figures 4, 0b, flc 

Salix libbeyi Lesquereux, U. S. Geol. Survey Terr. Rept, voL 8, 
p. 156, pi. 31, fig. 3, 1883. 

4 

Our two specimens show a considerable variation 
in size, and each of them is smaller than Lesquereux's 
figure of the type, from the Miocene of Colorado, but 
otherwise they appear to compare very closely with it. 
Lesquereux regarded it as closely related to Salim 

— Heer. Oswald, Die foralie Flora Gmalanda. pt. 2: Flora foMtlla 
•rctica, rol. 7. p. 76. pi. 40. fl*. 2. 1883. 

“ Lcaqoereui, I/«o. Contributions to the Miocene flora of Alaska: 
t'. ft. Nat. Mul Proc., vol. 5. p. 447, p|. 8. fl- 0. 1882 |18*3J. 

n Venlmtlow, D. P., Report on Tertiary plants of BritUh Columbia : 
Canada Geol. 8urvey Rept. 1013. p. 88, 1908 

"Lesquereux. Leo. Recent determinations of foaelJ plants from 
Kentucky, Lnnlsiana, Oregon. California^ Alaska. Greenland, etc. : U. ft. 
Nat. Mas. Proc.. vol. It, p. 17. 1888. 

" Berry, E. W.. A Miocene flora from the Virginia Coastal Plain: 
Jour. Geology, vol. 17, p. 28, flg. 2, 1909 

"Heer, Oswald. Ueber den versteinerten Wald von Atanekerdluk In 
NordgrOnland : Naturf. Geaell. Zurich Vierteljaltraachr., rol. 11, p. 
276, 1886; Miocene Flora von NordfrOolacxl: Flora fossllla arctics, 
vol. 1, p. 101, pi. 4, fig*. 8-10, 1868. 


abbreviate Goeppert, 41 but it might equally well or 
better be compared with Salix Integra Goeppert; 42 
and a specimen from the Eocene (?) of Wyoming, de¬ 
scribed and figured by Lesquereux 41 and referred to 
S. integra , is hardly distinguishable from the small 
specimen represented by our figure 4. 

A great variety of leaf forms were included by 
Goeppert in the two species S. abbreviata and S. inte¬ 
gral and in each are leaves that are oblanceolate or 
oblong, similar to ours and to S. libbeyi / but most of 
the specimens figured differ widely from these, and 
it would be almost impossible to select any particular 
leaf form that could be recognized as typical of either 
species, whereas S. libbeyi is well defined. 

In general we may say that our smaller specimen 
may lie compared with certain forms of S. abbreviata 
and S. integra , and the larger one with S. libbeyi , but 
that the comparison in either case can hardly be re¬ 
garded as conclusive. 

Locality: Herendeen Bay, weft side, c pposlte Marble Point, 
Alaska Peninsula (original no. 19) ; collected by W. W. 
Atwood and H. M. Eukin in 1908 (lot 5182). 

Salix abbreviata Goeppert 
Plate 30, figure 2 

Salix abbreviata Goeppert, Deutsche geol. Gcsell. Zeitschr.. 
vol. 4, p. 495. 1852; Die tertfftre Flora von BdiOfifnltz In 
SChlesien. p. 25, pL 17, figs. 4-11, Gdrlftz, 1855. 

These specimens, although too imperfect for accu¬ 
rate and thoroughly satisfactory comparison, are ap¬ 
parently referable to Goeppert/s species based upon 
specimens from the Tertiary (Miocene?) of Silesia. 
It has not been heretofore recorded from America and 
only sparingly from the Old World. 

Locality: Kaihemak Bay, Kenal Peninsula, Matanuska-Cook 
Inlet region, near entrance fo Fritz Creek (original nos. 1 
and 2); collected by C. E. Weaver in 1906 (lot 4131). 

Salix piloaula Goeppert 

Salix pilosula Goeppert, Acad. Imp. sti. St.-Petersbourg Bull., 
vol. 3. p. 456. 1861. 

Elchwnld. Geogn^tlschpalneontologlschc Bemerkungen 
ueber die Halblnse! MangiscbUk nod die Aleutischen 
Inseln, p. 108, St. Petersburg, 1871. 

This specimen, collected by Lt. Peter Doroschkin at 
Ninilchik, on the west coast of Kenai Peninsula, is al¬ 
most certainly the one originally described by Goep¬ 
pert, 44 without any specific name, as 

° Goeppert. H. R.. Ueber die RrnunkohlenflorA det BordCltlklm 
Dcufichlaod*: Deutactie geol. Getsell. ZeUarhr., voL 4, p. 403, 1862; 
Die tertlirt Flora vo» ftchowiltt In ftchlealeo, p. 2B, pi. 17, flga. 4-11, 
GOrllt*, 1855. 

"Idem (ftcho»Mltt). pL 19. flgs. 1-16. 

" Letquemil. Leo. The Tertiary Horn: U. S. Geol. Survey Terr. 
Rept., vol. 7, p. 167. pi. 22. flg. 2. 1878. 

“Goeppert, H. R., Ueber die Tertllrflora der Polargegendeta: 
Schleslache Gerell. vaterl. Caltur 39te Jahrraber., Abt. Naturwlaa. a. 
Med.. Abb., do. 2, p. 202, 1861. 
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Ein Sa/fo-Blaet, (lessen nntere vorllegende FlAche mit aahl- 
rcichen feinen, die Nerren verdeckenden and von ibrer Ver- 
breitung gain unabhttngigen Lfingsstrlchen rereeben 1st, die 
ich von Haaren ableite, m welchem Falle ea ata neue Art 
omuaehcn iat “ da wlr bis Jem noch nlrgends eln behaartea 
Weidenblatt gefanden buben. 

The species, or rather the specific name, was not sub¬ 
sequently mentioned by Goeppert or by any other au¬ 
thor, so far as I am aware, except by Eichwald in his 
list of Gooppert’s species from Alaska. 

Salix integra Goeppert? 

Balix leaf, Goeppert, Schleslsche GeaeU. vaterl. Cultar 39te 
Jabreuber., Abt. Naturwiaa. a. Med., Abb., no. 2, p. 202, 
1B8L 

Bali* Integra Goeppert. Knowlton, Geol. Soc. America BuU., 
toI. 5, p. 581, 1894: D. 8. Nat. Mas. Proc., voL 17, p. 218, 
1894; D. 8. GeoL Surrey 17th Ann. Kept., pt. 1, p. 882, 
1896. 

This specimen, collected by Lt. Peter Doroschkin at 
Ninilchik, on the west coast of Kenai Peninsula, in the 
Matanuska-Cook Inlet region, is described by Goep¬ 
pert as “ Ein Salix- Blatt, mit keiner der bekannten 
Arten recht iibereinstimmend, am nachsten noch mit 
Salix Integra m.” It is, however, listed by Knowlton 
under the species suggested for comparison by 
Goeppert 

Salix mi nut a Knowlton 

Baliw minuto Knowlton, U. 8. Nat. Mus. Proc., voL 17, p. 218, 
pi. 9, fig. 1, 1894; Geol. Soc. America Bulk, rol. 5, p. 581, 
1894; U. S. GeoL Surrey 17th Ann. Kept., pt. 1, p. 882, 
1896. 

This species was based upon a single specimen 
[U. S. Nat. Mus. no. 3761], collected by C. H. Town¬ 
send in 1890 at Herendeen Bay, Alaska Peninsula. 
It has not been since identified in any of the collec¬ 
tions from Alaska or elsewhere, so far as I am aware. 

Salix ip. Heer 

Baliz sp. Heer, K. sveoska vet.-akad. Offers. Ftfrh., rol. 25, 
no. 1, p. 64, 1868. 

One of the specimens collected by Hjalmar Furu- 
hjelm at Port Graham, Kenai Peninsula, in the Mata- 
nuska-Cook Inlet region, was listed merely under its 
generic name by Heer. It was, perhaps, subsequently 
included under Salix variant Goeppert. (See p. 71.) 

Pistillate ament of Salix sp.? 

Plate 34. figure 3 

Associated with leaves of Salix raecrrui Heer, S. 1 ov¬ 
ate ri Alex. Brauu, and S. libbeyi Lesquereux, occa¬ 
sionally in the same piece of matrix with the leaves, 
are specimens of more or less dismembered aments that 
evidently belong to one or another of the above species. 


A part of a pistillate ament is represented in our 
figure. 

Locality: Herendeen Bay, west side, opposite Marble Point, 
Alaska Peninsula (original no. 19); collected by W. W. At¬ 
wood and H. M. Eakin in 1908 (lot 5182). 

Order XYRICALES 

Family XYKXCACEAE 

Genus COMPTONIA Banks 

Comptonia cuspidata Leaquereux 

Plate 2, figure lb; plate 83, figures 4« 

Comptonia cuapidata Leaquereux, U. S. Nat Mas. Proc., voL 5, 
p. 445. pt 6. Age. 10-12, 1882 11883J; U. 8. OeoL Surrey 
Terr. Kept, voL 8, p. 258. 1883. 

Myrica ( Comptonia) cuapidata (Lesquereux) Dawson, Q. M., 
Roy. Soc. Canada Trans., rot 8, Bee. 4, p. 80, flg. 9, 1890. 

Knowlton, Geol. Soc. America Ball., roL 5, p. 583, 1894; 
U. 8. Nat. Mus. Proc., rol. 17, p. 221, 1894; U. S. Geol 
Surrey 17th Ann. Kept., pt 1, p. 885, 1890. 

Comptonia cf. O. ouapidata Lesqaereux, Knowlton, D. S. GeoL 
Surrey Bull 487, p. 57, 191L 

The specimens upon which Lesquereux based this 
species were collected by W. H. Dali in 1880 at Coal 
Harbor, Unga Island, Alaska Peninsula, where it was 
found associated with Osmwida doroschJciana Goep¬ 
pert (see p. 40), and it is interesting to note this same 
association of species in our specimens. In fact, in 
figure 1, plate 2, the two species may be seen preserved 
in one and the same piece of matrix. Incidentally it 
may be noted that Knowlton, as a result of his exam¬ 
ination of these specimens, remarked that the species 
“ may be new.” 

The species was also recorded from the Miocene (?) 
of British Columbia by Dawson under the name 
Myrica (Comptonia ) cuapidata; and a closely similar 
species from the same locality is Comptonia Colum¬ 
biana Dawson, 40 which may well be regarded as iden¬ 
tical with it. 

Locallly: Head of Hereudeen Bay, east of Portage Valley, 
Alaska Peninsula (original uo. 10); collected by W. W.*At- 
wood in 1908 (lot 5180). 

Comptonia praemiaaa Leaquereux 

Comptonia praemissa Leaquereux, U. S. Nat. Mus. Proc., rol. 5, 
p. 445, pi. 6, flg. 18.1882 [18831; U. S. Geol. Surrey Terr. 
Kept, vol. 8, p. 258, 1883. 

Myrica ( Comptonia) pracmissa (Leaquereux) Knowlton, Geol. 
Soc. America BuU., vol. 5. p. 583, 1894; U. 8. Nat Max 
Proc., vol. 17, P. 222, 1894; U. S. GeoL Survey 17tb 
Ann. Kept., pt. 1, p. 885. 1896. 

Lesquereux’s description and figure of this species 
were based upon specimens collected by W. H. Dali in 
1880 at Chicknic [Chignik] Bay, Alaska Peninsula 
(fide Lesquereux), although Knowlton gives Coal 
Harbor, Unga Island, as Dali’s locality. 

* Dowsod, G. U., op. dt., p. 81, Ur. 10. 
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So far as I am aware the type specimen represents 
the only record of the 9pecie$. 

Genoa M YfilCA Llnnaeu* 

Myrica (Coraptonia) vindobonenaia (Ettingabauaen) Heer 

Myrica ( Comptonia) vindobonensi* (Ettingsbaiiaen) Heer, 
Flora tertlarla Bel retime. voL 2, p. 34. pi. 70. figs. 5, 6. 
Winterthur. 1856; Flora fossllia alaskana: Flora fossllis 
arctica. vol. 2, no. 2, p. 27. pL 3, flgs. 4. 5, 1889. 

Knowlton, Qeol. Soc. America Bull., vol. 6. p. 583. 1893 ; 
U. S. Nat. Mu*. Proc., toI. 17, p. 222, 1894; U. 8. Geol. 
Survey 17th Ann. Kept. pt. 1. p. 885. 1896. 

D/yandra vindoboneiutit Ettlngshauaen, K.*k. geol. Reichaan- 
atalt Abh., vol. 2. pt. 3. no. 1, p. 18, pL 3. flg. 6. 1851. 
klyricu irttulobonen$is Kttiogahaiweu. Holllck. U. 8. Geol. Sur- 
vey Bull. 500, p. 50. 1912. 

Two specimens from Ninilchik, on the west coast of 
Kenai Peninsula, in the Matanuska-Cook Inlet region, 
collected by Hjalmar Furuhjelm, were described and 
figured by Heer in his Flora fossilis alaskana as be¬ 
longing to this species; but a comparison of his figures 
with the figure of Ettingshausen’s type of the species 
indicates but little more than a probable family or a 
possible generic relationship. However, a great di¬ 
versity of leaf forms were referred to the species by 
Unger 47 and other authors, and Heer merely followed 
their lead. Specimens from the Baltic provinces of 
Prussia, that somewhat resemble those from Alaska, 
were also described and figured by Heer ** under the 
same specific name, and it is possible that these might 
all be regarded as specifically identical with each 
other, but not with Myrica vindoboncnsia as repre¬ 
sented by the figure of the type of the species, or to 
specimens subsequently referred to the species by 
Heer. 

I am inclined to believe, however, that in any crit¬ 
ical revision of the genus, Heer’s two specimens from 
Alaska, or at least the smaller one, would be referred, 
without question, to Myrica achlechtendali Heer 49 and 
not to any one of the many forms of M. vtndobonenxia, 
and in this connection it is of interest to note that 
M. achlechtendali has not been heretofore recorded 
from elsewhere than the type locality at Bornstadt, 
in Saxony. 

A specimen originally identified as M. vindobo - 
neneis, collected by Theodore Chapin in 1910 in the 
Matanuska coal field at the 4,800-foot point in the 
traverse of the Matanuska River west from Moose 
Creek (original no. 4, lot 5901), was included by me w 

" Unger, Fran*. Die tosslle Flora von Kuxnl &uf der Inael Euboea: 
K. Akad. Wise. (Wien), Hatb.-naturwiaa. Cl.. Denkschr.. vol. 27. p. 40 
(22], pi. 4, figs 20-30, 1867. 

• Heer. Oswald, Beltrflge *ur Naturkonde Preuuene: Miocene bal- 
ttacha Flora : no. 2, P. 32. pi. 7. Age. 5-10, KBoIgsberg, I860 

•Heer. Oswald, in Zlocken, C., Neuea Jabrb., 1807, p. 83; Ueber 
die Brannkoblenpflanaea von Bornatldt: Nmtorf. Qeeell. Halle Abb., 
roL 11. p. 12. pi. 1, flg. T. 1800 

• Holllck, Arthur, In Martin. O. C., and Kata. F. J.. Geology and 
eoal fields of the Matanuiku VoUey, Alaska : U. 8. Geol. Surrey Bull. 
600, p. 50, 1812. 


75 

in a list of fossil plants of that region; but its spe¬ 
cific identity is open to question. 

Myrica bmnksiaefolia Unger 

Hgrica banktiaefolia Unger. Synopsis plantarum fossil lum, 
p. 214. Leipzig, 1845; Chloris protogaea, pc. 6, p. 
lxxvli, Leipzig, 1845; Genera et apeciea plantarum fossil- 
lum, p. 895. Vienna. 1850; K. Aknd. Wilt. [Wien). Matb.- 
natnrwiw. Cl., Denlwcbr.. vol. 2. p. 160 [30], pi. 27 [6], 
flgs. 3. 4; pi. 28 [7). flgs. 2-6. 1850. 

Heer. K. svenska vet.-akad. Ofvers. Fflrh., vol 25, no. L 
p. 64. 1868; Flora fosaltls alaskana: Flora fosallls arc¬ 
tica. vol. 2, no. 2, p. 28. pi. 2. flg. 11, 1869. 

Knowlton. Geol. Soc. America Bull., vol. 5. p. 583, 1894; 
U. S. Nat. Mtis. Proc.. vol. 17. p. 221. 1894; U. S. QeoL 
Survey 17th Ann. Rept., pt. 1, p. 885, 1896. 

A single specimen of this species, collected by 
Hjalmar Furuhjelm at Port Graham, Kenai Penin¬ 
sula, in the Matanuska-Cook Inlet region, was iden¬ 
tified, described, and figured by Heer, and this con¬ 
stitutes the only published record of its occurrence on 
the North American continent. Certain figures of the 
species—for example, figure 5, plat© 28 [7], in Unger’s 
work on the flora of Sotzka and some of the figures 
under Dryandroides bankaiaefolia in Heer’s work on 
the Tertiary flora of Switzerland S1 —appear to be so 
closely similar to certain figures referred to forms of 
M. lignitum , such as the variety serrata of Ettings- 
hausen and Standfast,* 1 that it is difficult, if not im¬ 
possible, to separate one from the other satisfactorily. 

A revision of all the fossil forms that have been re¬ 
ferred to the genus, based upon critical examinations 
of the specimens, is greatly to be desired, as specific 
and varietal separations and segregations, based upon 
comparisons of figures alone, can never be regarded 
as conclusive or satisfactory. 

Myrica bankalaefolia curta Hollick, n. var. 

Plate 32. figures 2. 3; plate 109. figures 14-16 

Leaves 4 to 6 centimeters in length by 1 to 1.5 centi¬ 
meters in maximum width, linear-elliptical, tapering 
to base and apex, uniformly serrate-dentate, the serra¬ 
tions diminishing in size and disappearing in the vicin¬ 
ity of the base; venation simply pinnate, craspedo- 
drome; secondary nerves all diverging at obtuse, al¬ 
most right angles from the midrib, curving upward 
toward their extremities in the marginal dentitions. 

These leaves are, perhaps, referable to one or an¬ 
other of the many Tertiary leaf forms that have been 
included at one time or another under various specific 
and varietal names in the genera Myrica, Myricophyl - 
lum, Dryandroidea, etc., but critical analyses of de¬ 
scriptions and careful comparisons of figures have 

" Heer, Oswald. Flora tertlarla Helvetia?, vol. 2. p. 102. pi. 100, 
flga. 3-10. Winterthur. 1850. 

“ Ettlnnh*oaen, Constantin too. and 8tandre*t. Fran*. ('bar IfyHco 
Uffnitun Unger and lhre Beaiebangen zu den lebenden Jfyrioa-Arten: 
K. Akad. Wise. [WlenJ. Math, uoturwlea. Cl.. Denkscbr.. vol. 84. 0 
237 |51. pi. 2. flg. 24, 1888 
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failed to identify our specimens satisfactorily with any 
particular one of the species or varieties to the exclu¬ 
sion of certain others. For that reason they are here 
described under a new varietal name in the species 
which they seem most nearly to resemble. 

Myrica banksiaefolia Unger, the species last de¬ 
scribed, as originally figured by Unger, includes leaves [ 
that arc long and narrow and one (Unger’s pi. 28, fig. 
5) that is considerably broader than the others; and a 
somewhat similar series of leaf forms was subse¬ 
quently depicted by Heer under the genus Dryan- 
droides. Our specimens differ from these figures of the 
species merely in their shorter lateral dimensions and 
their relatively greater width as compared with their 
length—differences which may, perhaps, not be re¬ 
garded as constituting even a varietal distinction. 
All the specimens, however, so closely resemble certain 
forms of Myrica longifolia Ludwig 53 and M. lignitum 
aerrata Ettingshausen and Standfest, 54 that they 
might, about equally well, be included under either of 
these names, and reference to one species or the other 
becomes largely a matter of mere personal opinion. 

Under Myrica acuminata Unger 56 a number of 
specimens have been figured that resemble ours more 
or less closely, among which may be mentioned two 
fragments from the Tertiary of Greenland, so iden¬ 
tified by Heer, 5 * with serrate dentition and secondary 
nerves that subtend obtuse angles with the midrib, as ; 
in ours; but the fragments represent only upper por- i 
tions of the leaves, and their complete shapes and i 
dimensions cannot be determined. Heer 57 also pro¬ 
visionally identified two specimens from the Tertiary 
of Saxony that possess characters of dentition and 
nervation identical with the Greenland specimens, and 
these compare very closely with ours except in their 
much larger si 2 e. Incidentally it may also be re¬ 
marked that the figures of the specimens from Saxony 
are more or less suggestive of the figure of a specimen 
from Alaska identified by Heer 59 as Myrica banksiae- 
folia Unger. (See p. 75.) 

Certain specimens from Colorado and Utah, iden¬ 
tified as M. acuminata by Lesquereux,** are more 
closely comparable with ours in shape and size than 

“ Ludwig, Rudolph. Foss lie Pflansen aua der llteaten Abthellung 
d«r Rhclnlsch Wet tern uer Tertllr-Format Ion : Palaeontographtcn. vol. 

8. p. 94. pi. 28, n**. 8, 9; pi. 29. flga. 1. 8. 5-7 ; pi. 30. flg. 1. 2861. 

M Ettlngahnusen, Constantin von. nod Standfeat. Frans, op. rit., p. 
257 151, pi. 2. Off. 24. 

14 Unger. Fra os, Synopsis plant*rum foaslltum. p. 214. Leipzig. 
1845; Chlorla protogaea. pt. 6. p. Ixrvll. Leipzig, 1847: Genera et 
specie* Plant* rum foasDIum, p. 396. Vienna. 1850; Die fna«lle Flora 
eon Sotska ; K. Akad. Win (WlenJ. Math oaturwlas Cl.. Denkachr., 
vol. 2, p. 160 [30|. pi. 27 [01. figs. 5-10: pi. 28 [71. fig 19, 1850. 

* Heer, Oswald. Miocene Flora von Nordgrttaland : Flora foasllls arc- 
tlca, eol. 1. p. 102, pi. 4, figs. 14. 14b. c. 1868. 

M Heer. Oswald, Ueber die Braunkohlenpflanzen von Bornstfldt: 
Naturf. Oeaell. Halle Abh., vol. 11. p. 18. pi. 2. figs. 1, lb. I860. 

“ Heer, Oswald. Flora foasllle alaakana: Flora fomllU arctlca. rol. 

2, no. 2. p. 28, pt. 2, flg. 11. i860. 

Leaqoereox, Leo. The Tertiary flora: U. 8. Ceol. Survey Terr. 
Kept., vol. 7, p. 130, pi. 17, flg*. 1-4. 1878. 


are those previously mentioned, but the secondary 
nervation is shown as subtending conspicuously acute 
angles with the midrib; otherwise they might be re¬ 
garded as identical with ours, irrespective of whether 
or not Lesqnereux’s identification of the species was 
correct. 

Descriptions and figures of other Tertiary species 
that may be considered in this connection are Myrica 
nigricans Lesquereux, 90 from the Eocene (Green 
River) shales of Wyoming; M. rigida Lesquereux, 61 
from the Miocene of Florissant, Colo., which he de¬ 
scribed as intermediate between M. acuminata Unger 
and M. zarhariensis Saporta; 91 and M. zacharicneis as 
identified by Lesquereux 61 from Florissant, Colo., and 
Alkali station. Wyo. 

Localities: Cape Dougina, Alaska Peninsula, middle one of 
three small ernes on east aide of cape; collected by R. W. 
Stone Jn 10Oi <lot 5939) (pi. 32, fig*. 2, 3). Summit of moun¬ 
tain half a mile east of head of north branch of Russel Creek, 
Alaska Peninsula (original no. P-24); collected by W. R 
Smith In 1922 (pi. 100. figs. 14-16). 

Myrica (Dryand routes) lignitum (Unger) Sapor to 

Plate 32. figure 4; plate 109, figure 13 

Myrica (Dryandroidea ) Uffnitum (Unger) Saporta, fitudes sor 
la v^ggtatlon du snd-est de la France A l*£poque ter- 
tinre, vol. 2, pt. 2, p. 102. pi. 6, figs. 10A, A', B, B\ 3866; 
Animles scl. nat. [Paris), s£r. 5. Bo’nnlque, vol. 4. p. 
246. pi. 5. figs. 10A, A'. B. B\ 1865. 

Quernu* Uffnitum Unger, Synopsis plantamm fossiliura. p. 217, 
Leipzig, 1845 ; Chtoris protogaea, pt. 6, p. lxxix, Leipzig, 
1845; Idem, pt 1, p. 213, pi. 31, figs. 5-7, 1847. 

To few species of fossil leaves have so great a di¬ 
versity of forms been assigned as have been included 
under the specific name lignifum in the genera Quer- 
cus, Dryandroides , and Myrica. . If all the leaf forms 
that have been so included are actually referable to a 
single species it is about as heterophyllous as any one 
that is recognized in paleobotanic literature. Unger’s 
three type specimens, figured in his Chloris protogaea, 
include two quite distinct forms, and subsequent au¬ 
thors added others to the species until a single specific 
description that would embrace them all became prac¬ 
tically impossible. 

In 1888 Ettingshausen and Standfest, 64 in a review 
and discussion of the species, named and figured 30 

m Lesquereux. Leo. U. 8. Ool. and Geo*. Survey Terr. Ann. Rept 
for 1871. auppl.. p. 6. 1872; The Tertiary flora: U. S. Gaol. Surrey 
Terr. Kept., vol. 7. p. 132. pi 17. Ar*. 9-12. 1878. 

“ Lesquereux. Leo. The Cretaceous aod Tertiary flora*: U. 8. Gaol. 
Survey Terr. Kept., vol. H, p. 145. pi. 25. flga. 3, 4, 1883. 

«Saporta. Gaaton dr, ftfudes eur In vgRttnUon du and cat de U 
France A I'Apoqne rertlalro, vol. 1. pr. X. p. 47. 1863; Annale* acl. nat. 
[Part*), adr. 4. Botaulque, vol. 9. p. 201, pi. 5. flg. 1. 1883, 
cophpllum sacharirmc Saporta. op. Clt. p. 66; p. 220, pi. 8. flg. 2. 

" Loaquereax. Leo. The Oretaeeone and Tertiary floras: V. 8. Geol. 
Survey Terr. Kept., rol. 8. p. 146, pi. 25, flg. 5 ; pi. 45, flg* 6-9, 1888 . 

* Ettlng8hnuaen. Constantin von. and Standfest. Fmnz, Cber liyrtcn 
Uffnitum Unger und ihre Bezlehungen zu den lebendeo M yrtca-Arteo: 
K. Aknd. Wits. [Wien 1. Msth.-naturwlsa. Cl., Denkachr., rol. 54, pp. 
255-260. pis. 1. 2. 1888. 
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varieties, and other authors recognized additional 
forms; and as these have all been figured—some of 
them several times—the number of published illustra¬ 
tions of the species and its varieties is in excess of 
100, hardly any two of which are exactly alike. Our 
figure 4, plate 32, represents certnin of the forms or 
varieties with crenate-dentate margin and may be 
most closely compared with the varieties arguteserrata, 
crcnata, </randidentata, grossedcvtata. and duplico- 
serrata of Ettingshausen and Standfest. 88 The speci¬ 
men represented by our figure 13, plate 109, is too frag¬ 
mentary for satisfactory comparison with any par¬ 
ticular figure, especially as the margin is entirely 
lacking. 

The possible relationship of this and other allied 
species with the Protesceae, the Fagaceae, or the 
Mvricaceae was discussed by Saporta in his Etudes, 
Ettingshausen, 8 * and others, and the specific, generic, 
and family relationships of most of the described and 
figured specimens have been questioned at one time or 
another. 

The species, including its numerous varietal forms, 
has a wide distribution in Europe, but it appears to 
have been only sparingly recognized in collections 
from other countries. Heer 87 described and figured 
a specimen with entire margin, from the island of 
Sakhalin, and two with dentate margins, from Green- 
land. 8 ® Whether or not the Sakhalin specimen is 
properly referable to the species may, however, be 
questioned. It does not appear to have been hereto¬ 
fore recognized in any collections from the North 
American continent, except in connection with five 
specimens from Arizona, identified and recorded by 
Lesquereux, 89 but without description or illustration. 

Localities: Cape Douglas, Alaska Peninsula, middle one of 
three small coves on east side of cape; collected by R. W. 
Stooe In 1904 (lot 6080) (pi. 32, fig. 4). Summit of mountain 
bait a mile east of head of north branch of Russel Creek, 
Aluskn Peninsula (original no. P-24) ; collected by W. R. 
Smith In 1922 (pi. 109. fig. 13). 

Myrica epeciosa Unger 

Plate 32, figure la; plate 33, figure 3 

Myrica upcoiota Unger. Genera et species plantnnun foasiliuro. 
p. 306. Vienna, 1860; K. Akad. Wlss. (Wien], Math.* 
nnturwiw. Cl., Denkacbr., vol. 2, p. 101 [31], pi. 28 (7). 
fig 7. 1860. 


Rttingshaaren, Constantin von. and Standfeat. Fran*, op. clt.. 
pi. 2 , flan. 25-28. 

" KttJngihaaaen. Constantin von, Die rroteaceen der Vorwclt: K. 
Akad. Wins. | Wleo), Math.natuYwlM. Cl.. Stttung*ber., Jnbrg. 1861, 
PP. 711 [31-746 [37], pit. 30 (l]-34 (5|. 1861: t)ber foaail* Pro- 
teaoeen : Idem. vol. 9. no. 4. pp. 820-824. pla. 67-58. 1852. 

m fleer, Oswald, Miocene Flora <1er Inael Sachalln: Flora foasltla 
arctlca. vol. 6. no. 3, p. 27. pi. 14. fl*. 1b. 1878. 

* Heer. Oswald, Die foasile Flora Qrdnlands. pt. 2: Flora fotsiili 
arctlca. vol. 7. p. 77, pi. 102, fig. 11 ; pi. 103, flg. 8, 1883. 

• Lemjnereux, Leo. List of recently Identified foaall plants belonging 
to the United States National Museum, with descriptions of several 
new apedea: U. 8. Nat. Mat. Proc., vol. 10, p. 41, 1887. 


It is with some hesitation that these specimens are 
referred to this species, which does not appear to have 
been recognized by any author subsequent to Unger. 
They occur at the same locality and in matrix of the 
same character as the specimens described and figured 
under Myrica barhnacfolia carta and M. Ufpxitum , 
described above, and, if the policy of segregation of 
other authors is followed, they might all be considered 
specifically identical or, possibly, merely varietally 
distinct. 

A form of M. Ugmturn with which our figures may 
be compared is the variety irrrgvlaris Ettingshmisen 
and Standfest,* 0 and also certain figures of M. lig - 
nitum depicted by Heer Tl under the genus Dryan- 
droides that appear to represent that variety. 

Comparison may also be made with certain figures 
referred by Ludwig 7 * to Myrica ungcri Heer, ra espe¬ 
cially with his figures 2 and 3, plate 30. 

As a matter of fact figures of half a dozen so-called 
species with which our Alaskan specimens might be 
more or less satisfactorily identified could be selected 
from paleobotanic publications, but such identifica¬ 
tions would possess no other significance than that at¬ 
taching to expressions of individual opinion. In gen¬ 
eral it may be said that in the series of Alaskan speci¬ 
mens referred to Myrica in this paper it is possible to 
recognize three more or less distinct leaf forms, which 
ore discussed under the three specific names banks- 
iaefolia, lignitum, and speciosa; but whether Or not 
they should be regarded as distinct sj>ecies or merely 
as varietal forms of one or another of these species is 
an open question. 

Locality: Cape Douglas, Alaska Peninsula, middle one of 
three small coves on east side of cape; collected by R. W. 
Stone In 1004 (lot 5939). 

Order JUGLAKDA1E8 
Family JTJGLANDACEAE 
Genus JUGLANS Linnaeus 
Juglans acuminata Alex. Braun 

Plate 117, figure 10 

Juplan* acuminata Alex. Braun, Letbaeo geognostlcn, vol. 2, 
p. 867. 1838. 

Unger, Genera et apeeles plantarum fossiUum, p. 468, 
Vienna, I860, Weber, Palaeontographicfl, vol. 2, p. 210 
(96), pi. 23 (6), fig. 8, 1801 [1852], 

Goeppert, Seblesiscbe Geseil, vaterl. Cultur 39te Jahrca- 
ber., Abt. Nnturwlss. u. Med.. Abb., no. 2, p. 204, 1861. 


* Ettlnxsbauapo, Constantin von. and Standfast, Fran*. Ober Myrica 
Ugnitum Unger and Ihre Beslebitnpen tu d*n lehenden Jfyrira-Arten: 
K. Akad. Wlaa [Wi r »), Mach.-NatorwU.. Cl.. DenVachr., vol. 64. pi. 2, 
flga 39. 40. 18S8 

* Heer. Oswald, Ftora terftarla Helvetia?, vol. 2, pi- 99. Cgs. 9-15. 
Winterthur, 1856 

n Ludwig. Rudolph, Fostfic Pflanzen aua dor Ml test to Abthellong der 
Rbelnlach Wetterauer TertUr Formation : l‘nlaeontogruphlca. \ol. 8 
p. 96. pi. 29. figs 2. 2a. 4 ; pi. *0. fig*. 2. 8, !861. 

"Heer, Oswald. Flora tertlarla Helvetia*, vol. 2, p. 35. pi. 70, flga 
V, 8, Winterthur. 1866. 
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Heer, K. sven&ka vet.-akad, Offer*. F5rh., toL 25, no. X, 
p. 65. 1868; Flora foaallia alaakana: Flora foeailia arc- 
Oca, vol. 2. no. % p. 88, pL 9, figs. la, b, 1869. 

Knowlton. U. 8. Nat. Mas. Proc., vol. 17. p. 222. 1894; 
Geol. 8oc. America BalL, vol. 5. p. 583, 1894; O. 8. OeoL 
8urvey 17tb Ann. Rept., pL 1. p. 885, 1896; AUflka, 
vol. 4, p. 152, Harrlman AUaka Expedition, 1894. 

This species, originally named by Braun, described 
by Unger, and figured first by Weber, is widely dis¬ 
tributed throughout the Northern Hemisphere. In 
connection with Alaska, it was identified by Goeppert 
in a collection from Admiralty Island, southeastern 
Alaska, made by Lt. Peter Doroschin; by Heer in a 
collection from Port Graham, Kenai Peninsula, made 
by Hjalmar Furuhjelm; and by Knowlton in a collec¬ 
tion from Kukak Bay, Alaska Peninsula, made by 
De Alton Saunders. The specimens from Port 
Graham are figured by Heer in his Flora fossilis 
alaskana, and they are fairly representative of the 
species as elsewhere figured by Heer and other au¬ 
thors. The identity of specimens recorded from 
other localities on the North American continent, 
however, is very uncertain. An imperfect specimen 
from the Mackenzie River region of Canada was de¬ 
scribed and figured by Heer ;* 4 the species was re¬ 
corded, without illustration, from British Columbia, 
by Penhallow ; T0 a fragmentary specimen from the 
Pleistocene of Maryland was provisionally referred to 
the species by Hollick ; 78 an almost perfectly pre¬ 
served leaf, from the Miocene of Oregon, was given 
the name, provisionally, by Knowlton , 77 on the 
strength of the identification of the specimen by 
Lesquereux, despite the fact that it has a denticulate 
margin; and a leaf with entire margin and numerous 
rather rigid, subparallel secondary nerves and a thick 
midrib, from the Eocene (Raton formation) of Colo¬ 
rado was identified by Knowlton 78 and referred to the 
species with the brief remark; U I am not able to dis¬ 
tinguish this from leaves so referred by other stu¬ 
dents.” 

The species has been tentatively identified in sev¬ 
eral of the collections made in recent years in Alaska, 
but it belongs to such a common, polymorphous type 
of leaf that any except perfect specimens might read¬ 
ily be mistaken for any one of several other species, 
or vice versa. The one specimen selected for illus¬ 
tration appears to be fairly representative of the 
species. 

u Heer, Oswald, BeitrMgs xur Mlocenen Flora von Nord-Canada: 
Flora fossilis arctic*, vol. 6, pt. 1, oo. 3, p. 15, pL 1, flg. 2c. 1880. 

’•Penbollow, D. P.. Report oo Tertiary plant* of British Colombia: 
Canada Geol. Surrey Kept. 1033, p. 59. 1908. 

T * Hollick, Arthur, Systematic paleontology of the Pleistocene de¬ 
posits of Maryland: Maryland Oeol. Survey, Pliocene and Pleistocene, 
p. 220. pi. 72, flg. 15, 1900. 

71 Knowlton, F. H., Fossil flora of the John Day Basin. Oregon : 
U. S. Oeol. Survey Bull. 204. p. 85, pi. 8, flg. 5, 1902. 

* Knowlton, F. H., Geology and paleontology of the Raton Meea 
and other regions In Coloredo and New Mexico: C. S- Oeol. 8orrey 
Prof. Paper 101, p. 292. pi. 05. flg. 1. 1917 [1918]. 


Locality: Xenana coal field. Tatuum region. Coal Creek Just 
west of Healy Creek Coal Corporation's mine (original no. 
23AC 7) ; collected by S. R. Capps In 1923 (lot 7622). 

Jog Ians acuminata lmtifolia (Alex. Brann) Heer 

Plate 41, figure 3 

Jufflont acuminata lattfolia (Alex. Braun) Heer, Flora ter- 
tlarla Helvetiae, voL 3, p. 88. pi. 129, figs. 2 8, Winter¬ 
thur. 1850. 

Jufflana latifolia Alex. Brann, Nenes Jahrb., 1845, p. 17. 

Whatever may be thought of the varietal or specific 
status of Juglans latifolia, there can be little question 
that our leaf is identical with those from the Miocene 
of Switzerland that Heer described and figured as the 
variety UUifolia of Alex. Braun’s Juglans acuminata, 
especially when compared with his figure 2 above 
cited. 

Apparently the form latifolia has not heretofore 
been recognized in any American collections, either 
as a species or a variety, and none of the many figured 
specimens of Juglana acuminata in American paleo- 
botanic literature appear to be referable to it. 

Locality: Yukon Elver, north bank, central Yukon region, 
at Drew’s mine (original no. 14) ; collected by W. W. At¬ 
wood In 1907 (lot 4708). 

Juglans strozziana Gaud in 7 
Plate 103, figure lb 

Juglaua *troz:iana Gaudln, Allg. schweiz. Gesell. gesamint. 
Xaturwlss. Verb. (Versa mm t. 42), p. 60, 1857. 

Gaudin and Srrozzl, Soc. helv^tique scl. nat. Nouv. m£m., 
vol. 16, no. 3, p. 39, pi. 8, flga. 7, a, b, 8, 1858. 

This species, to which our specimen appears to be 
referable, was originally based upon specimens of 
leaflets from rocks of supposed Pliocene age in Italy: 
but subsequently Heer 7B referred certain leaflets from 
the Eocene of Greenland to the species. These ap¬ 
pear to be the only specimens, other than ours from 
Alaska, that have been recorded from elsewhere than 
the type locality, and it can hardly be said that the 
identifications are entirely satisfactory, especially as 
it is very difficult to distinguish between certain of 
these figures and certain of the narrow-leaved forms 
of Juglans acuminata Alex. Braun 80 and J . rugosa 
Lesquereux. 81 In shape our specimen also resembles 
J. longifolia Heer, 82 but that species is much larger, 
and only a single figure of it is available for compari¬ 
son. This is of doubtful specific validity, and after 
the original specific description and figure were pub- 

n Hotr, Oswald, Miocene Flora foo NordgrOuland: Flora fossilis 
arctlca, voL 1, p. 125, pi. 49, figs. 3-6, 1868; Die foselle Flora GrOn* 
lands. pt. 2 : Idem. vol. 7, p 99. pi. 86. flg*. 13, 14. 1A83. 

K Hrer. Oswald. Flora tertlarls Helvetiae, vol. 8, pi. 128. flg. 10. 
1859. Knowlton, F. H- Foeall plants from Kukak Bay : Alaska, vol. 
4. pi 38, flg. 3. Harrimao Alaska Expedition, 1904. 

* Lesquereux. Leo. The Tertiary flora: C. S. Geol. Survey Terr. 
Bept.. vol. 7, pL 55. flg. 2; pi. 56, flg. 1, 1878, etc. 

"Heer, Oswald, Flora terttarla Helvetiae, vol. 3. p. 91, pi. 129, flg. 
10, Winterthur, 1859. 
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lished it does not appear to have been mentioned by 
Heer; and the only reference to it by any other au¬ 
thor was made by Ettingshausen, 88 without any ac¬ 
companying illustration. 

That our specimen is referable to one or another of 
the four species discussed appears to be certain, and 
inasmuch as specific differentiation is difficult in con¬ 
nection with certain figures of these species, I have 
decided to refer our specimen, tentatively, to the spe¬ 
cies recognized by Heer for leaflets of closest general 
resemblance to it. 

Locality: Kootznahoo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX); collected by W. W. Atwood In 1907 
(lot 4590). 

JugUns salic ifo lia Goeppert 

Plate 28, figure 3 

Juglans talicifolia Goepjiert, Deutsche geol. Gesell. Zeltschr. 
vol. 4, p. 495, 1852; Die tertlttre Flora von Scbossnitx In 
Schlesien, p. 38, pi. 25, figs. 4, 5, Gdrllt*. 1865. 

It is with some hesitation that I have decided to 
recognize Juglans salicifolia as a distinct and valid 
species and to refer our specimen to it, rather than 
to regard it as a synonym for J. acuminata Alex. 
Braun, 84 in accordance with Heer, 88 or to question its 
generic relationship as suggested by Menzel 88 under 
44 Rhus 8alicifolia n. sp.,” and by Krausel ,T under 
11 Jug Ians t salicifolia Goeppert.” 

None of the examples of foliar diversity in Juglans 
acuminata as figured by Heer appear to be exactly 
comparable with Juglans salicifolia as originally de¬ 
fined and figured by Goeppert, or with either of our 
specimens, and the same may be said of most of the 
numerous figures of /. acuminata by other authors. 
The differences may be more easily recognized by the 
eye than described in words, but in general it may be 
said that Juglans salicifolia is more elongated, and 
more conspicuously narrowed in the lower part. 

Locality: Kachemak Bay, Kenai Peninsula, Matanuaka- 
Cook Inlet region, at entrance to Troublesome Gulch (original 
no. 3); collected by C. K. Weaver In 1906 (lot 4129). 

Juglans longiapiculata Hollick, n. sp. 

Plate 10, figures lb, 2c; plate 41, figures 1, 2 

Leaves inequilateral, oblong obovate, 15 centimeters 
in length by about 6 centimeters in width across the 

* EttlngatuuBen, Conatantin voo, Die fosaile Flora dea Tertlfir- 

von Bllln, pt. 3: K. Akad. Wlaa. |Wlen), Matb.-naturwiaa. Cl.. 
Dvnkichr., vol. 29, p. 46. 1809. 

* Braun, AUi., In Bronn, O. G-, Lethaea geognostlca, vol. 2, p. 867, 
Stuttgart, 1838; Die Tertttr-Flora von Oeniogen: Neu« Jabrt>.. 1845, 
P. 170. 

■ Heer, Oawald, Flora tertiarla Helvetia*, vol. 3. p. 88, pi. 128. flg». 
1-10; pL 129. flg. 1. Winterthur, 1859. 

"Meuse!. Paul, t)bef die Flora tier Senftenberger Braunkoblen- 
Abtagerungen : K. preuea. geol. Landeeanetalt Abh.. n. eer.. no. 46, pp. 
87-91. pi. 5. dg. 11, 1906. 

"Xrftoid. Richard, NachtrBge sur Tertllrflora Scblealena: Preusa. 
teoL Landesanatalt Jahrb., 1919, vol. 40, pt. 1, pp. 423-424. 1931. 


expanded upper part, curved and ultimately rather 
abruptly narrowed to an elongated, acuminate apex, 
tapering toward and terminating in an inequilateral, 
wedge-shaped base, acute and almost straight on one 
side, obtuse and more or less rounded on the other; 
margin entire; secondary veins numerous, diverging at 
more acute angles on one side of the midrib than on 
the other, all curving upward toward the margin, 
where they apparently coalesce and become campto- 
drome. 

These leaves are apparently closely allied to Juglans 
laurifolia Knowlton , 88 from the Miocene of the Yel¬ 
lowstone National Park, from which they appear to 
differ merely in their larger size and somewhat blunter 
base, although Knowlton described the margin as 44 re¬ 
motely and slightly denticulate ”, whereas in none of 
our specimens is there any indication of denticulation. 

Locality: South elcle near head of HamUton Bay, Kupreanof 
Island, southeastern Alaska (original no. V); coUected by 
W. W. Atwood in 1907 (lot 4389). 

Juglans thermalis Lesquereux 
Plate 60, figure la 

Juglans thermalis Lesquereux, U. 8. Geol. and Geog. Survey 
Terr. Ann. Kept, for 1871, suppl., p. 17. 1872; U. S. 
Geol. Survey Terr. Kept, vol. 7, p. 287, pi. 06. figs. 3, 4, 
1878. 

It may seem somewhat hazardous to base a specific 
identification upon such meager criteria as our one 
specimen from Alaska and the two figures of the type 
specimens from the Eocene (Denver formation) of 
Colorado; but the mutually identical character of the 
peculiar upright basal secondary veins, combined with 
the characters of the tertiary nervation, are too ap¬ 
parent to be ignored. Our specimen is somewhat nar¬ 
rower and more oblong than is represented in Les- 
quereux’s figures, but otherwise there does not appear 
to be any basis for specific differentiation. 

Locality: Yakutat-Copper River region, elevation 1,000 feet 
above creek emptying Into Berg Lake, where Hnppy Hollow 
trail passes around the shore (original no. 42); coUected by 
G. C. Martin. Sidney Paige, and A. G. Mad (Iren In 1905 (lot 
3847). 

Juglans egregia Leaqnereux 

Plate 22, figure 2b: plate 100. figure 5 

Juglans egregia Lesquereux, Harvard Coll. Mils. Comp. Zoology 
Mem., voL 6, no. 2, p. 36, pi. 9, fig. 12; pi. 10, fig. 1, 
1878. 

This well-defined species, originally described and 
figured by Lesquereux from the Miocene gravel of 
California, does not appear to have been found else¬ 
where until specimens were discovered in Alaska that 
are, apparently, referable to it. 

“ Knowlton, F. H., Fossil flora of the Yellowstone National Park ; 
U. S. Geol. Surrey Mon. 32, pt 2. p. 688, pi. 63, flga. 2, 3, 1899. 
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Localities: South side near head of Hamilton Bay, Kuprea- 
nof Island, southeastern Alaska (original no. Ill) ; collected 
by W. W. Atwood in 1907 (lot 4392) (pL 22, fig. 2b). Portage 
(Balboa) Bay, Alaska Peninsula (original no. 6); collected 
b.v W. W. Atwood and H. M. Bnkln In 1908 (lot 5178) (pi. 
100. fig. 5). 

Juglans crossii Knowlton 

Plate 40. figures 1-4; plate 44. figures 3. 4; plate 103, figure 3a 

Juglnn* •* rroBSii Knowlton. U. 8 Oeol. 8urvpy Bull. 152. p. 122, 
1808. =Juglant denticulata Heer, Contrlbuttoni to the 
fossil flora of North Greenland: Flora fossilts arctlca, 
vol 2, no. 4. p. 483, pi. 50, figs. 8-9m, 1809; Die fossile 
Flora Grbnlands, pt. 2; Idem, vol. 7, p. 101, pi. 75. figs. 
2-10, 1883. Not Jvglans denticulata Weber, Palaeonto- 
graphica. vol. 2. p. 211 (97). pi. 6. figs. 10n. b, 1851 
[18521. 

This species, ns represented by the type specimens 
from Greenland figured by Heer and by our specimens 
from Alaska, may be readily distinguished from J. 
denticulata Weber, nnd it was evidently Heer’s inten¬ 
tion that they should be regarded as specifically dis¬ 
tinct, inasmuch as he changed the name of Weber’s 
species to Pterocanja denticulata (Weber) Heer w 
and included in it a number of relatively narrow leaf 
forms from the Miocene of Switzerland and one from 
the Upper Atane beds of Greenland 90 but retained the 
name Juglans denticulata Heer 91 for leaves similar to 
and associated with the latter but of broader habit. 
A similar association of narrow and broad leaves that 
are apparently specifically identical with those from 
Greenland occurs in connection with our specimens 
from the Matanuska region in Alaska, and it is the 
broader ones, identified as Juglans denticulata Heer, 
that are here figured and discussed under the specific 
name erossii. 

So far as I have been able to ascertain, this sjiecies, 
as above defined and delimited, has not been found 
outside of the Arctic regions, although it was listed 
bv Dawson 91 and by Penhallow 91 from British Co¬ 
lumbia, and a specimen from Wyoming, referred to 
the species, was described and figured by Lestpie- 
reiix; 94 but these records all are plainly referable to 
Juglans denticulate Weber and not to J. denticulata 
Heer. 

The species most likely to be confused with the one 
here discussed under the name Juglans erossii is the 
one commonly known as Juglans biliniea Unger (see 
below, under Juglans juglandifonnis (Sternberg) Gie 

* ll»r. Oswald. Flora tertlnrla Helvetia*, vol. 3. p. 94, pi. 131. flea. 
5-7. Winterthur, 18T.9. 

" Heer, Oswald, Dla fossil e Flora GrOntandi, pt. 2: Flora foaallla 
arctic*, vol. 7. p. 102, pi. 76. fig. 1. 1883. 

•* Id*ra. p. 101. pi. 70. A$s. 2-10. 

w flnwaon. J. W., Oo collections of Tertiary plnnta from tha vicinity 
of tbp city of Vancouver. B. C: Roy. Soc. Canada Trans.. 8er. 2. vol. 
1. » c. 4. p. 148. 1805. 

** PenbaJlnw. D P. Report o a Tertiary plants of British Columbia *. 
Canada Oeol. Survey Rept. 1013. p. 59. 1908. 

** Leaquereux, Leo. The Tertlnry flora: U. 8. Oeol. Survey Terr. 
Rept., vol. 7, p. 289. pi. 58. A*. 1. 1878. 


bei), and it appears to be probable that certain of 
the Alaskan leaves here referred to that species and 
at least one specimen from Greenland so referred by 
Heer M may belong to J. erossii. In regard to the 
Greenland specimen Heer remarked that it most 
nearly approaches certain forms of J . biliniea , but 
that the teeth are wider apart; and incidentally it may 
be noted that the figure shows not only the character¬ 
istic denticulations of J. erossii, confined to the upper 
portion of the margin, but also the equally character¬ 
istic entire, lower portion of the margin and the tap¬ 
ering wedge-shaped base. 

Incidentally it may be of interest to note another 
species that bears a close resemblance to our larger 
specimens of JuglattK erossii and to J. biliniea, repre¬ 
sented by leaves from the Miocene of Bohemia, which 
seem to have been first described and figured under the 
name 44 Carya ungeri Ettingsh.”, by Unger, 90 in regard 
to which he remarked: 

Diene Theilblilttchen elnes oflfenbnr zusaromengeseUten 
Blade* hahen bisnuf <lle Grcisse solche Xhullchkelt mil den 
Tbeilblattchen von Carya [Juglans] bifiniai, dass icb tant 
Anstand nehme, sic a Is elne besmxlere Art zu bezelchnen. 

It is evident that considerable rearrangement would 
result from any critical study and revision of these 
several species. 

Localities: Matanuska River, 4.200 feet below Moose Creek, 
Matanuska Cook Inlet region (original no. 3); collected by 
G. C. Martin in 1910 (lot 5892) (pi. 40, figs. 1-4; pi. 103, fig. 
3a). Matanuska coal field, 4,800-foot point on traverse of the 
Matanuska River west from Moo*e Creek, Matanuska Cook 
Inlet region (original no. 4) ; collected by Theodore Chapin 
in 1910 (lot 5001) (pi. 44. figs. 3, 4). 

Juglans juglandiformi* (Sternberg) Giebel 

Plate 39, figures 1-4, 5-7(?>; plate 43, figures 3-5 

Juglans juglandiformis (Sternberg) Giebel, Deutschland* Pe- 
trefacten, p. 149, Lelrzlfc. 1852. 

FhyUites jug lan dlfor ini* Sternberg, Vereuch einer geognoa- 
Usch-botaniacher Darstellung der Flora tier Vorwelt, 
vol. 1, no. 3, p. 39, pi. 35, fig. 1, Leipzig nnd Prng, 1823. 
Hicoria juglandi form is (8ternbcrg) Knowlton, U. S. Geol. Sur¬ 
vey Bull. 152, p. 117, 18L8. 

These leaves or leaflets, variable in size anti shape, 
appear to be referable to forms of this species as fig¬ 
ured by Heer 9T and other authors under the name 
Juglans biliniea Unger. 9 " The only previous record 
of the species in America was by Lesqueroux," based 

“Heer. Oswald. Dfe fossil* Flora Gronlimds. pt 2: Flora fosslll* 
Rrrtlca, vol. 7, p. 100. pi. 69. (Ik. 8. 1883. 

*• Unger, Frans. Sylloge plnntnrtim fnaalllum. pt. 1: K. Akad. Wtaa. 
[Wien]. Matli.-naturwisN Cl., Denkscbr.. vol. 19, p. 40. pi. 18. flga. 
1-4, i860. 

*» Heer. Oswald, Flora rrrtlnrla Helvetian, vol. 8. pi. 130. Ags. 5-7, 
9. 10. 15-17. Winterthur. 1859: Pie fossile Flora GrOolanda, pt. 2; 
Flora fossilia arctlca. vol. 7. pi. Hl>, flg. 8. IMS. 

• Unger. Franr. Genera *t aprclea plantarum fossUium, p. 489. 
Vienna. 1850. 

•• Leoqucreuz, Leo. The Cretaceous and Tertiary flora*: U. 8. GeoL 
Survey Terr. Rept.. vol. 8. p. 191. pi. 39. figs. 1, 2, 13. 18*3. 
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upon certain narrower forms of the leaves from the 
Miocene of Colorado. 

A critical comparison of the figures of the Old 
World specimens with a figure of a specimen from 
Greenland, referred to the species by Heer, 1 appears 
to indicate certain differences in character, especially 
in connection with the marginal dentitions, which in 
the Greenland specimen are irregular, more or less 
triangular denticulations, as compared with the more 
uniform and regular serrations of the Old World 
leaves. Our specimens are more nearly like Heer 1 * 
figure of the Greenland specimen, and I feel sonic hesi¬ 
tation in referring them, without question, to the Old 
World JugUins bilrnica. Certain of our specimens are 
almost impossible to distinguish from Juglans denti- 
oulata Heer,* which Heer describes as “ like J. biUnica . 
but the secondary nerves are nearer the margin, and 
the teeth are more delicate.” The differences between 
these two species are evidently very slight, and it is 
impossible to differentiate between them satisfactorily 
with only fragmentary specimens; but I am inclined 
to believe that perfect specimens would show differ¬ 
ences that would enable us to recognize distinctive 
specific characters. Our specimens from Alaska, which 
I have tried to differentiate into the two species, are 
associated together in the same collections from the 
Matanuska region, along with certain other species of 
Juglandaceae and Fagaceae in a manner identical with 
the association of genera and species figured by Heer 1 
in connection with the upper Atane beds of Greenland, 
and it needs but a glance at Heer’s plates to realize 
the difficulties attending any attempt at a satisfactory 
differentiation of the genera and species there depicted. 

The specimens represented by figures !y-7, plate 39, 
are referred provisionally to Juglarnt }uylandiformig y 
but they may belong to some other of the several 
species of Juglarw or Uicoria with which they are 
associated. 

Localities: Matanuska River, 4,200 feet below Mooee Creek. 
Matanuska Cook Inlet region (original no. 3); collected by 
Q. C. Martin In 1910 (lot 5802) <pl 30. figs. 1-7; pi. 43. 
flg». 3-5). Matamjsku River. 4300-foot point ™ traverse of 
the Matanuska west from Moo*e Creek, Alaska, Matanuska* 
Cook lulet region; collected hy Theodore Chapin for O. C. 
Martin, June 15, 1910 (lot 59011. 

Juglarn woodiana Heer 

/ugtan* tcooditina Heer, Soc. helv&ique scl. nut. None Denk* 
achr., vol. 21, no.3, p. 9. pi. 2. figs. 4-7. 1865; K srenska 
vet-aknd. Ofvera l'orh.. vol. 25, no. 1, p. 65, 1868. 


• lleer. Oswald. Die fossile Flora GrOnUodt, pt. 2: Flora fossil la 
arctlca. vol. 7. pi. 09. fl*. 8. 

1 Heer, Oswald, Contributions to the fowl) flora of North Green¬ 
land : Flora foxallia arctlca. vol 2. no. 4. p. 483, pi, 50. ftgs. 0-9o, I860, 
— JufflnnM ctqmU Knowlton, (be specie® lant described. 

• Heer. Oswald. Die foMtle Flora OrOnland*, pt. 2 : Flora fosslti® arc¬ 
tlca. to!. 7. pis. 74. 75, 78. 1883. 


Lesquereox. U. S. Nat. Mus. Proc., vol 5, p. 449, 1882 
[18S3], U. 8. Geol. Survey Terr. Kept., voL 8, p. 263, 
1883. 

Knowlton, V. 8. Nat. Mus. Proc.. vol. 17. p. 222, 18W; 
Geol. Soc. America Bull., vol. 5, p. 584, 1894; U. 8. 
Geol. Survey 17th Ann. Kept- pt. 1, p. 885, 1896. 

This species is of doubtful validity, but it is admit¬ 
ted into the Tertiary flora of Alaska as a distinct spe¬ 
cies for the reason that Heer, the author of the species, 
so recognized it in connection with a specimen from 
Port Graham, Kenai Peninsula, iu the Matanuska- 
Cook Inlet region collected by Hjalmar Fiiruhjelm. 
Lesquereux also listed the species among the specimens 
collected at Chignik Bay. Alaska Peninsula, by W. H. 
Dali in 1880. None of these specimens wore figured— 
in fact, the only published figures of the species, so 
far as I am aware, are those of the type specimens 
from British Columbia, which might l>e compared 
with certain of the leaf forms referred to Juglans 
bilinica Unger, J. nig ell a Heer, and J. jncroiden Heer, 
and one figure by McBride, 4 which bears very little 
resemblance to those of the type specimens. 

Juglans nigella Heer 
Plate 38, figures 1-5 

Juglant nigella Heer, Flora fo&riUs alaskana: Flora fossil is 
arctlca. vol. 2. no. 2, p. 38, pi. 9. figs. 2a, b, 2c, 3, 4, 
1869. 

Knowlton, U. 8. Nat. Mus. Proc., vol. 17, p. 222, 1894; 
Geol. Soc. America Bull., vol. 5, p. 583. 1894; U. 8. 
Geol. 8urvey 17th Ann. Kept., pt. 1, p. 885. 1896. 

Newberry, U. 8. GeoL Survey Mon. 35. p. 33, pi. 51, figs. 
2 (In part), 4, 1898. 

This rather well defined species was based by Heer 
on specimens collected by Hjalmar Furuhjelm at Port 
Graham, Kenai Peninsula. Specimens collected by 
Capt. W. A. Howard, of the U. S. revenue Cutter 
Lincoln, in 1867, at Admiralty Inlet, 8 were subse¬ 
quently identified by Newberry. 

A specimen from the Eocene (Fort Union forma¬ 
tion) of North Dakota was described and figured by 
Lesquereux; 4 one from the same formation in Wyo¬ 
ming by Ward. 1 and several from the Eocene (Baton 
formation) in Colorado by Knowlton. 8 

* McBride. T. II., The Little Missouri badlands: Pop. 8cl. Moothly. 
vol. 23. p. 637. fl*. 5. J8A3. 

•This locality, so designated Id Newberry’® manuscript, ha® not 
been satisfactorily Identified. It may hove been Yakutot Bay, In the 
Mount 8t. Ella® region, named -Admiralty Bny ** by Porflock and 
Dlxoo !o 1786, or, more probably. It refer® to some locality In the 
vicinity of Admiralty Island, southeastern Alaska, in which region 
our specimen® were collected.—A. H. 

• Le®quereux. Leo. The Cretaceous and Tertiary floras: t r . S. Geol. 
Survey Terr. Rept., vol. 8. p. 235. pi. 46A. fl*. 11. 18*3. 

T Ward. L. F.. Synopsis of the flora of tbe Lsrnmle group: If 8. 
Geol. Survey 6tb Ann. Kept., p. 552, pi. 40. flg. 6. 18*8: Types of the 
Laramie flora: U. 8 Geol. 8urv..y Bull. 3T. p. 33. pi. 15. fl* 1. 1*B7. 

•Knowlton, F. H.. Geology and paJeontology of the Raton Mi's® and 
other regions In Colorado and New Mexico: U. 8. Geol. Survey prof. 
Taper 101. p 292. pi. 55. flg. 2; pi 68. fl*. 2. 1917 [19181. 
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Outside of the United States it has been recorded 
by Dawson* and Penhallow from Canada; by 
Heer 11 from the island of Sakhalin and Greenland; 
and by Nathorst 19 and Kryshtofovich l * from Japan. 
The Japanese specimen is very fragmentary, however, 
and its identification is questioned by the author. 

Localities: Head of Hamilton Bay. Kupreanof Inland, south¬ 
eastern Alaska (original no. 16a); collected by E. M. Kindle 
in 1905 (lot 3052) (pi. 38, flg. 1). Kootsnahoo Inlet. Ad¬ 
miralty Island, southeastern Alaska (original no. IX); col¬ 
lected by W. W. Atwood in 1907 (lot 4390) (pi. 38. figs. 2-1). 
Eeka Creek, Matanunka coal field, Matanuska-Cook Inlet 
region; collected by Theodore Chapin In 1910 (lot 6897) (pi. 
38. flg. 5). 

Jngtans picroides Heer 

Plate 37, figure 2; plate 43, figure 7 

Juglan a picroides Heer, K. svenska vet.-akad. Offers. Fdrb., 
▼ol. 25, no. 1, p. 65. 1868 . 

Kuowlton. U. S. Nat. Mus. Proc., toI. 17, p. 222, 18W: 
GcoL Soc. America Bull., vol. 5, p. 583, 1894; U. 8. Oeol. 
Survey 17th Ann. Kept., pt. 1, p. 885, 1806. 

Juglans (Carya) picroides Heer, Flora fossilis nlaskana: 
Flora fossilis arnica, vol. 2, no. 2. p. 39, pi. 9, flg. 5, 
1869. 

This species was based by Heer on a single speci¬ 
men collected by Hjalmar Furuhjelm at Port Graham, 
Kenai Peninsula. It was not subsequently mentioned 
or referred to by Heer, nor does any except the type 
specimen appear to have been recognized or recorded 
by any other author. Specifically it is evidently 
closely related to Juglans bilirdca Unger 14 as figured 
by Heer J * and other authors, but it was apparently 
Heers intention to maintain the specific integrity of 
his Alaska specimen, with which our leaves appear to 
be identical. 

Close specific relationship is also indicated with 
Juglans nigclla Heer (see p. 81). a species based upon 

• Dawson. J. W.» Id Dawson. G. M- Report on explorations In Brit¬ 
ish Columbia : Canada Geol. Survey Rept. Progress for 1875-76, p. 
269, 1877. 

J *PenbiUlow. D. P.. Report on Tertiary plants of British Columbia: 
Canada Geol. Burvoy Rept. 1018. p. 60. 1908. 

11 Heer. Oswald, Miocene Flora der lose! Sachalln : Flora fossilis 
•rctlca. vol. 6, no. 8, p. 41. pi. 10. Age. «. 7; pi. 11, Qgs. 1, 2, 1878; 
Beltrlge xur Miocenen Flora ven Sacballn: Idem. no. 4, pp. 9. pi. 4. flg. 
10. 1878; Die foaelle Flora Grflnlanda. pt. 2; Idem. vol. 7. p. 100, pi. 
91, figs. 2b. 6. 1888. 

u Nathorst. A. 0., Zur fowl le n Flora Japan's: Palaeont. Abb., sol. 4. 
do. 3, p. 210 (10), pi. 21 (5), flg. 8; pi. 24 (8). figs. 10(1), 11, Berlin. 
1888. 

“ Krysbtofovlcb, African, A new fosall palm and some other plants 
of the Tertiary flora of Japno : Geol. Soc. Tokyo Jour., vol. 27. no. 
322, p. 7, pi. 13 (1). flg. 2, 1920. 

14 Unger, Frans, Genera et species plantar urn fosaUlum. p. 409. 
Vienna, 1850, — Carya UUntca (Unger) Ettlngsbaneen. Constantin von. 
Foaelle Pflaotenreste aus dem tracbytlschen Sandatetn tod HeUlgen- 
kreus bet Kremnlts: K. k. geol. Relcbsnostalt Abb., vol. 1, pt. 
8. no. 5, p. 12, p|. 2, flg. 17, 1852. -PhplUtei jufflandlforwtis Stern- 
berg. K., Versuch einer geogoostlsch botanlBche Daratellung der Flora 
der Vorwelt. vol. 1, no. 3. p. 39, pi. 35, flg. 1. Leipzig and Frag. 1823. 
—Juglans Juglandifortnit (8teraberg) Glebel. C. G.. Deutschlandi Pet* 
refneten, p. 149, Leipzig, 1862, -Hlcoria Jufflandiformis (Sternberg) 
Knowlton, F. H.. A catalogue of the Cretaceous and Tertiary plants 
of North America: C. S. Geol. Survey Bull. 152. p. 117. 1898. 

*■ Heer, Oswald, Flora tertlarln HelvetUe, to). 3, p. 90, pi. 130, figs. 
5-0, Winterthur. 1869. 


specimens found at the same locality as Juglans 
picroides; with Juglans woodiana Heer (see p. 81), a 
species based upon specimens from British Columbia; 
and with Juglans steboldiana fossilis Nathorst, 1 * from 
Japan. 

Localities ; ADChorago Bay, Chignik Bay, Alaska Peninsula 
(original no. 961) ; collected by T. W. Stanton and R. W. 
Stone in 1904 (lot 3523) (pi. 37. fig. 2), Nenaoa coal field, 
Tumma region, near Jinx coal bed, about 300 yards above 
mouth of Coal Creek; collected by Mrs. John A. Davis in 1923 
(lot 7634) (pi. 43, flg. 7). 

Juglans valida Hollick, n. sp. 

Plate 104, figure 1 

Leaflet ovate-lanceolate, sessile, asymmetric prox- 
imad, 15 centimeters in length by 5 centimeters in 
maximum width, tapering to an acuminate apex and 
rounded to an inequilateral base that is oblique on one 
side and curved-truncate on the other; margin serrate- 
crenate dentate; venation pinnate, craspedodrome; 
secondary veins numerous, diverging at obtuse angles 
from the midrib below and at more acute angles 
above, curving upward, occasionally becoming sub- 
camptodrome, with veiniets branching from the under 
or outer sides, each main vein and veinlet terminating 
in one of the marginal dentitions; tertiary venation 
straight or slightly flexed and at approximately right 
angles to the secondaries throughout. 

This large, strongly defined leaflet apparently rep¬ 
resents a heretofore undescribed species of Juglans 
but one so closely similar in general appearance to J. 
irveneghiniana (Massalongo) Massalongo, 1 * from the 
Miocene of Italy, that, if found in the same beds, I 
doubt if they would be regarded as specifically dis¬ 
tinct. The only difference that may be noted is that 
our leaf is slightly more alternated distad. 

Locality: 8outh side near bead of Hamilton Bay, Kupreanof 
Island, southeastern Alaska, lower of three horizons (original 
do. Ill) ; collected by W. W. Atwood in 1907 (lot 4392). 

Juglans 7 pseudo punctata Hollick, n. ap. 

Plate 1(M, figures 2-5 

Leaflets ovate-lanceolate, 4 to 6 centimeters in length 
by 1.5 to 225 centimeters in maximum width, rounded 
or slightly cordate at the base, tapering from above 
the middle to a long, slender, acute apex; margin ser¬ 
rate-dentate toward the apex, doubly serrate-dentate 
in the middle, becoming entire at the base; venation 
pinnate, craspedodrome; secondary veins irregularly 
spaced and disposed, diverging at rather obtuse angles 

*• Nathorst, A. G.. Contribution! k In flora foMllo du Jnpon: K. 
Bvenzka vet.-akad. Hnnd!., vol. 20, no. 2, p. 37, pi. 1, flg>. 13-17, 18(7), 
1988. 

1T klawaloD{!o. A. B.. Synopsis florae fossilis SenogalUensls, p. 116, 
Verona, 1868; Studll aulia flora fos Hie « geologla stratigraphies del 
Senlgalllese, p. 394, pi. 82. flg. 2; pi. 48, flg. 7, ImoU, 1869. — Pr<- 
p laris meneghinlona Massalongo. Sulla flora fossil© dl SlnlgagUa (Let* 
tera del Dr. Abramo B. Massalongo al ebUrtaa. Big. Giuseppe 8carw- 
belll), p. 23. Verona, 1857. 
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from the midrib, soon curving upward, simple or 
branched distad from the lower side, each main vein 
and branch terminating in one of the dentitions; ter¬ 
tiary venation at right angles to the secondaries, 
branched and connected, forming a reticulated net¬ 
work of fine veinlets. 

These leaflets appear to be different from any 
other fossil species of Juglana heretofore described; 
and they are suggestive of certain of the figures 
of Rhus merioni Heer. lt Heer’s figures vary greatly 
in size and considerably in venation—in fact, they 
differ among themselves more than our figures differ 
from them. The secondary venation in all our speci¬ 
mens is practically similar, and the veins diverge 
from the midrib at angles that are uniformly more 
obtuse than those shown in Heer’s figures, a character 
which appears to represent the most noticeable dif¬ 
ference between them. 

We may also compare our figures with the figure 
of Ulrrvue jnioictata Alex. Braun (—Rhus? pwictatum 
Alex. Braun) fide Heer, 1 ® from the Tertiary of 
Switzerland, in regard to which Ileer remarked: 
“Es hat diess Blatt grosse Aehnlichkeit mit dem 
Fiederblatt von Rhus und namentlich mit Rhus 
meriani m.” In the circumstances the generic identi¬ 
fication of our specimens is questioned. 

Localities: Kachemok Bay. near entrance to Fritz Creek, 
Matanuska-Cook Inlet region (original nos. 1 and 2) ; col¬ 
lected by C. E. Weaver in 1906 (lot *131) (pi. 104, fig. 2). 
Eska Creek, Matanuska coal field, Matatmska-Cook Inlet re¬ 
gion; collected by Theodore Chapin in 1910 (lot 5897) (pi. 
104, fig. 3). Head of Hamilton Bay, Kupreanof Island, south¬ 
eastern Alaska (original no. 16a); collected by E. M. Kindle 
in 1905 (lot 8652) (pi. 304, figs. 4, 5). 

Juglana townsendi Knowlton 

Jvolant toicnsendi Knowlton. U. 8. Nat. Mas. Proc., vol. 17. p. 

222, pi. 0, fig. 5. 1894; Geol. Soc. America Bull., vol. 5. p. 

584. 1894; U. S. Geol. Survey 17th Ann. Kept., pt. 1, p. 

8SC. 1896. 

The specimen (U. S. Nat. Mus. no. 3762) on which 
this species was based must have been exceedingly 
fragmentary, and the figure is of little value for either 
comparison or identification. It was collected at 
Herendeen Bay, Alaska Peninsula, by C. H. Town¬ 
send, in 1802 (lot 539). The species was not subse¬ 
quently recognized in any collections from Alaska or 
elsewhere, so far as I am aware. 

Juglans sp.7 

Plate 42, figure lb 

This specimen, an imperfect and partly folded 
leaf, apparently represents one or another of the sev- 

u Heer, Oswald, Gartenflora, vol. 2. p. 297, pi. 66, fig. 11, 1853; 
Flora tertlarin Helvetia*, vol. 3, p. 82, pi. 126, flgs. 5-11, Winterthur, 
1850. 

w Heer. Oswald, Flora teriUrla Helvetiae. vol. 2. p. 60. pi. 79, flg. 
23. Winterthur. 1866. 


eral species of Juglans or Hicoria with which it is as¬ 
sociated, but any attempt to identify it specifically 
would be mere guesswork. 

Locality: Matanueka coal field, 4,800-foot point on traverse 
of the Matanuska River west from Moose Creek, Matanuaka- 
Cook Inlet region (original no. 40); collected by Theodore 
Chapin In 1910 (lot 5901). 

Genua HICORIA Raflnesque 
Hicoria antiquora (Newberry) Knowlton 
Plate 37, figure 1 

Hicoria antiquora (Newberry) Knowlton, U. 8. Geol. Survey 
Bull. 152. p. 117, 1898. 

Carya antiqvorutn Newberry, Lyceum Nat Hist. [New York] 
Annals, vol. 9. p. 72. 1868; U. 8. Geol. Survey Mon. 35, 
p. 35, pi. 31. flgs. 1-4. 1898. 

This species is represented by specimens from 
Alaska Peninsula and, possibly, by some from the 
Yukon River region. It was reported from several 
localities in British America by Penhallow,* 0 from 
Washington by Smith and Duror,* 1 from Louisiana 
by Berry,** and from localities in Wyoming, Mon¬ 
tana, and the Dakotas by Lesquereux, 2 * Ward, 14 and 
Knowlton. 23 

It appears to be a typically American Eocene spe¬ 
cies, represented in the Wilcox formation in Louisi¬ 
ana, the Paskapoo in British America, and the Lance 
and Fort Union in the western United States; and 
certain specimens from Alaska appear to be identical 
with those figured by Newberry, Lesquereux, and 
Ward. A species that compares very closely with it, 
however, is Hicoria magnified Knowlton, 26 from the 
Eocene of Kukak Bay, Alaska Peninsula; and Knowl¬ 
ton discussed this resemblance between the two species 
but recognized specific differences. 

Locality; Anchorage Boy. Chlgnik Bay. Alaska Peninsula 
(original no. 901) ; collected by T. W. Stanton and R. W. Stone 
In 1901 (lot 3523). 

Hicoria magnifies Knowlton 

Plate 35. figures 1, 2; plate 86. figures 1, 2; plate 38, figure 6 
Hicoria mapni/lca Knowlton, Alaska, vol. 4. p. 152, pi. 26. fig. 
1; pi. 27; pi. 29. fig. 1, Harriraan Alaska Expedition, 
1904. 


■° Pen hallow, D. P., Report on Tertiary plants of British Columbia: 
Canada Geol. Survey Kept. 1013. p. 43, 1908. 

“Smith, W. 8.. and Duror, C- A.. Stratigraphy of the Skykomlsh 
Baalo, Wash.: Jour. Geology, vol. 24. p. 575, 1916. 

79 Barry, E. W., The lower Eocene floras of southeastern North Amer¬ 
ica : D. 9. Cool 8urvey Prof. Paper 91, p. 1B7, 1916 

* Lesquereux, Leo. The Tertiary flora; U. 8. Geol. Survey Terr. 
Kept . vol. 7. p. 289. pi. 57. flg*. 1-6; pi. 58. 0g. 2, 1878. 

M Ward, L. F., 8ynopsls of the flora of the Laramie group: U. 8. 
Geol. Survey 6th Ann. Rept.. p. 552, pi. 60, fig. 7, 1886; Type* of the 
Laramie flora : U. 8. Oeol. Survey Bull. 37. p. 34. pi. 15. fig. 2. 1887. 

“Knowlton. F. H.. Fosall flora of the Yellowstone National Park; 
0. 6. Geol. 8urvey Mon. 32. pt. 2, p. 890. 1899; The atratlgraphlc re¬ 
latione and paleontology of the '* Hell Creek beds," “ Oaratopt beds," 
and equivalent!: Washington Acad. 8d. Proc., vol. 11, no. 3, pp. 189, 
100. 202, 211. 214, 1009. 

*■ Knowlton. F. H., Fossil plants from Kukak Bay: Alaska, vol. 4, 
p. 152. pi. 26. tig. 1; pL 27: pi. 29. flg. 1. Harrtman Alaska Expedi¬ 
tion. 1904. 
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The three figures of this species above cited (U. S. 
Nat. Mus. nos. 30080, 30082, and 30085, respectively), 
collected at Kukak Bay, Alaska Peninsula, by De Al¬ 
ton Saunders in 1899, possess a close specific resem¬ 
blance to Hicoria antiquora (Newberry) Knowlton 
(the species last described), as noted by Knowlton in 
his discussion of the species. It is, therefore, with 
some hesitation that I have referred some specimens to 
one species and other specimens to the other. Hicoria 
antiquara has been found at many localities in 
the United States and British America, and it is rep¬ 
resented by leaflets that include a wide diversity of 
shapes and sizes, but II. magmp:a has not been re¬ 
corded from elsewhere than Alaska. 

Localities: Yukon River, north bank, at Drew’s mine, central 
Yukon region (original no. 3AH 9e) : collected by Arthur 
Rollick and Sidney Paige In 1003 (lot 3246b) (pi. 35, figs. 1, 
2; pi. 36. figs. 1, 2). Yukon River, north bank, opposite mouth 
of Hess Creek, central Yukon region (original no. 2AC 140a) ; 
collected by A. J. Collier in 1002 (lot 2972) (pi. 38, fig. 6). 

Genu. PTEROCARYA Xunth 
Pterocarya septentrionale Hollick, n. sp. 

Plate 40. flgurps 5-7 

Leaves narrowly lanceolate-ovate, 9 to 13 centime¬ 
ters in length by 2.25 to 3 centimeters in maximum 
width, tapering to wedge-shaped bases and slender 
apices; margin entire below, sharply denticulate 
above; midrib straight or slightly curved; venation 
pinnate, campto-craspedodrome; secondary veins ir¬ 
regularly disposed, flexuous, diverging at acute angles 
from the midrib below and at successively more and 
more obtuse angles above, irregularly camptodrome 
near the margin, with fine veinlets extending to the 
denticulations. 

These leaves are apparently identical with a leaf 
from Greenland that Heer 2T referred to Pterocarya 
(IcrUiculata Weber sp. [ =Juglans denticulate Weber 28 ), 
but a comparison of his figure with those of Weber 
shows no indication of specific identity, although gen¬ 
eric relationship may be assumed. In the circum¬ 
stances, therefore, I have here included the Greenland 
specimen of Heer with ours from Alaska under the 
new specific name septentrionale. 

In Alaska, ns in Greenland, the species is associated 
with broader leaves of similar general type (Juglans 
denlicuteta Heer, Quercus juglandina Heer, Q. laharpi 
Gaudin, etc.), as figured by Heer,** and in connection 
with certain of the specimens, especially those that are 

"Herr. Oswald. Die fosslle Flora Ordnland*., pt. 2: Flora fossil k 
aretka, vol. 7, p. 102. pi. 70. fig. 1 , 18S3. 

* Weber, C. O., Die TertWrflora der nlederrheloisdieo Braunkohlen- 
formnfloo : Pnlaeontographtcii. vol. 2. p. 211 <D7), pi. 23 (6), flgs. 10a. 
b, 1851 (18521. 

■Deer. Oswold, Die fosslle Flora GrOnlands. pt. 2: Flora fostllls 
arctic*. vol. 7, pta. 74-70. 1883. 


more or less fragmentary, it is difficult to identify 
them satisfactorily with one of the associated species, 
or to differentiate them from one another. It is in¬ 
teresting to note, however, that the Matanuska region 
of Alaska contains a Tertiary flora that is identical 
in many of its most abundantly represented species 
with the flora that is characteristic of the Upper 
Atane beds of Greenland. 

Locality: Matanuska River, 4.200 feet below Moofte Creek, 
Matanu8ka-Ci*ok Iulet region (original: no. 3); collected by 
G. C. Martin iu 1910 (lot 5S02). 

Genus ENGE1HABDTIA Letchen 
Engelhardtla ettingehauaeni Berry 

Piute 110, figure 3 

Engel hard tin ett iugthu tucni Berry, U. S. Geol. Survey Prof. 
Paper 91. p. 185. pi. 10. tigs. 1, 3. 5, 1916. 

I was at first inclined to identify tliis leaf as n 
species of Sapirtdus , such as S, ptunulaffinis Berry, 80 
from the Eocene of Tennessee, but the configuration 
of the base is that of Engelhardtia rather than 
Sapindut, and the leaf compares so closely in all its 
characters with the species to which it is here re¬ 
ferred that differentiation between them does not ap¬ 
pear possible. 

Incidentally it is of interest to note that Berry 81 
cited, as identical in part. Sap Indus dubiw Unger, fide 
Lesquereux, 32 from the Eocene of Kentucky, in con¬ 
nection with which he remarked: 33 “A specimen 
from Wickliffe that was referred to Sapindus dvbnis 
by Lesquereux is unquestionably a leaf of this species, 
Engelhardtia ettingshauseniP 

Locality: Knchemak Bay, Kenal Peninsula. MaUuusku-Cook 
Inlet region, ut entrance to Troublesome Gulch (original no. 
3) ; collected by C. E. Weaver Id 1906 (lot 4129). 

Order FA0ALE8 
Family BETULACEAE 
Genu* CARPIHUS Linnaeus 
Carpinua grand is Unger 

Plate 47. figure 7a, plate 49. figure 1; plate 50, figure 9 

Corpinus grand** Unger, Chlorls protogaea, pt 6, p. lxxlx, 
Leipnlg, 1845; Genera et species plantarum foaslUum, 
p. 408. Vienna. 1850; K. Aknd. Wife [Wien] Deuk&chr. 
Matk.-naturwU*. Cl., vol. 4, p. Ill, pi. 43, figs. 2-5, 1852. 

Heer, K. svenaka vet.-akad. Ofvere. FOrh., vol. 25, no. 1. 
p. 64. 1868: Flora fossllix alaakana; Flora foasllls 
arctica. vol. 2, no. 2. |». 29, pi. 2, fig. 12, 1869. 


•Ilcrry. E. W.. op. clt.. p. 272. pi. 07. It*. 6. 

** Idem, p. 185. 

■ Leaquereux. Leo, Recent tkteraiia&tlons of fossil plants from Ken 
tucky, Louisiana. Oregon, CalifornlA. Alaska. Greenland, etc. : U. 8. 
Nat Mas. Proc., vol. 11, p. 12, 1888. 

"Berry, E. Wv, op. clt., p. 186. 
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Lesquereux, V. S. Nat. Mufl. Proc.. vol. 5, p. 446. pL 7, 
Qgs. 5, 6, 1882 [1883]; U. S. Geol. Survey Terr. Kept., 
voL 8, p. 259, 1883. 

Knuwlton, U. S. Nat. Mus. Prcc.. vol. 17. p. 220. 1894; 
Oeol. Soc. America Boll., vol. 5. p. 582, 1804; U. S. 
Geol. Survey 17th Anu. Kept., j»t. 1, p. 884. 1896. 

This characteristic Tertiary species was collected by 
Hjalmar Furuhjelm at Port Graham. Kenai Penin¬ 
sula, Mntanuska-Cook Inlet region (fide Heer), and 
l»y W. II. Dull at Kachenmk Bay, Kenai Peninsula 
(fide Lesquereux), and it is represented in collections 
from other localities in southern Alaska. It9 known 
distribution embraces practically the whole of the 
Eurasian continent, including the islands of Snkhalin 
and Spitsbergen, as well as many localities in the 
United States, British America, and Greenland. 

Specimens from Colorado and Nevada were de¬ 
scribed and figured by Lesquereux. 5 * and from Wash¬ 
ington by Newberry,* 5 and the species was recorded 
from Oregon by Knowlton,** from Virginia by 
Berry, 17 and from Vermont by Lesquereux.* 5 It was 
also listed from several localities in British Columbia 
by Penhallow.** 

Leaves that vary considerably in form and dimen¬ 
sions have been included in the species from time to 
time by various authors, and in the literature of Euro¬ 
pean paleobotany it may be found figured in dozens of 
different sizes and a wide variety of shapes. Heer 40 
depicted some 25 specimens in his report on the Ter¬ 
tiary flora of Switzerland alone, and these figures give 
an excellent idea of the wide variation in the leaves 
found associated together in a single locality or region. 

The Alaskan specimens are mostly small—about 4.5 
centimeters in length—and may be compared in shape 
with the elongated forms from Switzerland repre¬ 
sented by Heer’s figures 10, 22-24, plate 72; although 
the two specimens from Kachemak Bay figured by 
Lesquereux are about 10 centimeters in length and 
broad in proportion. 

Localities: Port Camden Bay. Kulu Ielnod. southeastern 
Alaska (original no. 15b) ; collected by E. M. Kindle In 1906 
Mot 3851) (pi. 47, flg. 7a). Went Nhore of Cook Inlet, half a 
mile aonth of Old Tyonek. Matanuska-Cook Inlet region (orig¬ 
inal no. 1) ; collected by C. K. Weaver In 1906 (lot 4130) (pi. 
49, flg. 1). Anchorage Kay, Chignlk Bay. Alaaka Peninsula 
{original no. 0601 ; collected by T. \V Sranton and R. W. Stone 
In 1904 (lot 3522) (pi. 50, flg. 9). 


“ Lesquereux. Leo. The Terrinry flora: TI. $. Oeol. Surrey Terr. Kepi.. 
to!. 7. p. 143. pi. 19. flg. 9; pi 64. Ara. 8-10. J878. 

* Newberry, J. 8.. The liter extinct floras of North America: U. 9. 
Oeol. Survey Mod. 36. p. 59. pi. 54. flf. 3 Id psrt: pi. 65. Or. 6. 1896. 

* Koowlton. F. H.. Fossil florA of the John Day Basin. Oregon: 
r. 8. Oeol. Suivey Bull. 204. p. 38. 1902. 

* Berry, E. W., A Miocene flora from the Virginia Coastal Plato: 
Jour Geology, vol. 17, p. 23. 1909. 

"Lesquereux. Leo. Od the fossil fruits found In connection with the 
lignites of Brandon, Vt.: Am. Jour. Bel.. 2d s*r.. vol. 32. P 360. 1861. 

* Penhallow, D. P., Report on Tertiary plants of British Columbia: 
Canada Geol. Survey Kept. 1013. p. 41. 1008. 

40 Heer, Oswald. Flora tertlsrla Helvetia*, vol. 2. p. 40. pi. 71, figs. 
19b. c, d. e; pi. 72. flga. 2-24; pi. 73. flgs. 2-4, Winterthur. 1856. 


CarpinuB op. 

Carpinug sp. Goeppert, Schleaische Geaell. vaterl. Cult nr 39re 
Jahresber., Abt. Naturwles. u. Med., Abh., no. 2. p. 201, 
1861. 

This generic identification was based upon specimens 
described as having been collected “am Meerbusen 
Ugolni. einem Theile des kenaischen Meerbusens, der 
zur Halbinsel Alnschka gehort.” This locality was 
apparently one of the several topographic features 
known as Coal Bny, Cove, or Harbor, but the descrip¬ 
tion—“a |>art of Cook Inlet that belongs to Alaska 
Peninsula '■—does not fit any one of the features now 
known under such name. The nearest are indenta¬ 
tions in the shores of Kachemak Bay and Port 
Graham. 

Geans CARPINITE8 Gocppert and Bercndt 
CarpinitfB truncatus Hollick, n. sp. 

Piute 49. figure 2 

Leaf triangular ovate, about 10 centimeters in length 
by about 7 centimeters in maximum width; margin 
somewhat undulate, finely and uniformly denticulate, 
except at the rounded truncate base, where it is entire; 
venation pinnate; secondary veins about 7 on each 
side, irregularly spaced and disposed, all except the 
basilar ones making angles of about 50° with the mid¬ 
rib, curving upward and branched from the under 
sides distad, each vein and branch terminating in a 
dent icu I at ion; basilar secondaries weak, at right angles 
with the midrib, forming snbmarginal veins close to 
the entire part of the basal margin; tertiary venation 
bent, flexed, and forked, at approximately right angles 
to the supporting secondaries and branches through¬ 
out. 

This is apparently a type of leaf similar to Afnxat 
alaxlcaua Newberry (see p. 94, pi. 51, fig. 8), from 
which it differs mostly in its truncate instead of 
rounded base and the wider spacing of its secondaries. 
The character of the marginal denticulations appears 
to be identical in both species. 

It is also strikingly similar to Carpinitea macro- 
phyllus Goeppert, 41 an Old World Tertiary species— 
especially to a leaf figured and referred to the species 
by Unger, 4 * from which it differs so slightly that they 
might very well be regarded as both specifically and 
generically identical. 

Locality: Neoana coni field, Titnana region. Lignite Crock, 
north side. Muff between two creeks in eoBtem pari of sec. 30, 
T. 12 8.. R. 6 W.. burned beds overlying coal (original no. 7): 
collected by R. M. Overbei k in 1916 (lot 7286) (pi. 49. fig. 2). 


"Goeppert. FI. R.. FcICiftgo «ur Terllllrflora Sohlealens: Pfllieon- 
tographica, vol. 2. p. 273 (17). pi. 34 (2), flg. 2, 1862. 

"Unger, Frans, Dla fo**lle Flora von Glelcbenberg: K. Akad. WIm. 
[Wian], Math -naturwlna. Cl.. l>nkachr.. vol. 7, p. 170 (20>, pi. 3. flg. 
5. 1854. 
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Genus CORYLUS Linnaeus 
Corylua adumbrata Hollick, n. sp. 

Plate 47. figure 0; plate 49, figures 5-7 

Leaves lanceolate-cordate, from 5 to 9 centimeters in 
length by 3.75 to 5.50 centimeters in width; margin 
sharply sen ate-dentate below, except in the basilar 
sinus, undulate-dentate above; venation pinnate, cras- 
pedodrome; secondary nerves about 10 on each side, 
irregularly disposed, the lower ones opposite or sub¬ 
opposite and diverging from the midrib almost at 
right angles, the lowest pair weak and bent down¬ 
ward, upper ones alternate and subtending more acute 
angles with the midrib, subparallel, more or less 
curved upward toward their extremities. 

I am in some doubt as to whether the larger of 
these leaves should be regarded as belonging to the 
species. The upper part of the margin of this leaf 
is destroyed, so that it cannot be compared with the 
corresponding part of the smaller leaves, and the lower 
part of the margins in the smaller leaves are imper¬ 
fect so that they cannot be satisfactorily compared 
with the lower margin of the larger leaf. The gen¬ 
eral shape, the base, and the arrangement and course 
of the secondary nerves, however, are identical in both 
leaves, and I am inclined to believe that the smaller 
ones merely represent younger individuals than the 
larger ones. 

Although they are too imperfect for complete de¬ 
scription or critical comparison, it may be seen that 
they all possess the general characters of the genus 
Corylus and that they are not very different from cer¬ 
tain of the forms described under C. kenaiana. (See 
p. 87.) Also, if it were not for the distinctly dentate 
margin, the other characters in the larger leaf would 
suggest relationship with Quercus dallii Lesquereux 
(see p. 103, pi. 52, fig. 4), with which it is associated in 
the same collection. 

It is always hazardous to base a new species upon 
imperfect material, but it is also a question to decide 
whether it is better to do this or to run the chance of 
identifying it erroneously with some other species. 

Localities: Kaehemak Bay, Konai Peninsula, Mataimska- 
Cook Inlet region, near entrance to Fritz Crepk (original nos. 
1 and 2); collected by C. E. Weaver in 3000 (lot 4131) (pL 47, 
fig. 0). Kncbnmak Bay. Kt*nal Peninsula, at entrance to 
Troublesome Gulch (original no. 8); collected by C. E. Weaver 
In 1900 (lot 4129) (pi. 49. figs. 5. 0). West shore of Cook 
Inlet, half a mile south of Old Tyonek, Matanuaka-Cook In¬ 
let region (original no. 1) ; collected by C. E. Weaver In 1900 
(lot 4130) (pi. 49. fig. 7). 

Corylus Americans fossilis Newberry 

Plate 45, figure 3b; plate 48. figures 1-0 

Corylus americana fotsilit Newberry, U. S. Geol. Survey Mon. 

35, p. 00. pi. 29. figs. 8-10, 1898. 

Corylus amerioana Walter. Newberry, Lyceum Nat. Hist. 

[New York! Annals, vol. 9, p. 59. 1868. 


The type specimens of these leaves, from the Eocene 
(Fort Union formation) of North Dakota, were orig¬ 
inally referred by Newberry to the living species Cory - 
lus americana , and subsequently he added the varietal 
name fostilis, which is here adopted. 

The dentitions in our specimens are somewhat 
sharper than they are depicted in Newberry’s figures, 
but otherwise the leaves appear to bo identical. A 
number of specimens from the Fort Union formation 
of Montana were described and figured by Ward, 41 
and the species was recorded from several localities 
in British Columbia and listed by Penhallow; 44 
otherwise it does not appear to have been recognized 
in paleobotanic literature, although certain figures of 
specimens referred to Corylus maoquarrii (Forbes) 
Heer 44 (see p. 88) are exceedingly difficult to differen¬ 
tiate from it; and the probability appears to be that 
(lie particular figures cited and certain others that 
might be selected could, with equal propriety, l>e re¬ 
ferred to C. ainericana fostitis. 

Localities: Kaehemak Bay, Kenui Peninsula. Matanuska* 
Oook Inlet region. Bluff Poiut, 7 miles west of Homer, about 
IVj miles west of Cook lulet Coal Field Co.’r mine (original no. 
911); collected by T. W. Stanton and R. W. Stoue in 1904 (lot 
5821) (pi. 45. fig. 3b; pi. 48, figs. 1. 2). Shore e&Bt of Point 
Divide, between Herendeen Bay and Port Moller, Alaska Pen¬ 
insula (original no. 32); collected by W. W. Atwood and 
H. M. Eakin in 1908 (lot 5186) (pL 48, fig. 3). 

Corylus evidens Hollick, n. sp. 

Plate 49, figure 3 

Leaf ovate-acuminate, 8 centimeters in length by 5 
centimeters in maximum width; margin finely serrate- 
dentate near base and apex, coarsely dentate between, 
with the dentitions finely dentate or denticulate; vena¬ 
tion simply pinnate, craspedodrome; secondary veins 
irregularly disposed, about 15 on each side, subparallel, 
almost straight or slightly curved upward, mostly 
diverging at angles of about 45° from the midrib, 
the upper ones somewhat more acute, the lower ones 
more obtuse, each one terminating in one of the mar¬ 
ginal dentitions, the median veins branched distad 
from their under sides, each branch terminating in one 
of the minor denticulations; tertiary venation fine, 
closely approximated, well defined, bent, forked, 
angled, approximately at right angles to the second¬ 
aries, forming a fine network of irregular-shaped 
areolae throughout the lamina. 

This leaf is described as a new species largely for 
(he reason that its characters are so well preserved and 
so clearly defined, although it might be tentatively 

“ Ward. L. F., 8ynop*ls of the flora of the Laramie group: C. S. 
Qeol. Surrey 6th Ann. Rept., p. 551. pi. 83. Ajrs. 1-6, 1885; Type* of 
tbc Laramie flora : U. 8. Geol. Survey Boll. 87, p. 28, pi, 11, flga. 8-5; 
pi. 12. AW. 1. 2. 3887. 

••Penhallow, D. P.. Report on Tertiary plants of British Columbia: 
Canada Geol. Survey Rept. 1033. p. 47, 1908. 

•Heer. Oswald. Flora foullta nlaskana : Flora fossil Is arctlca* voL 
j 2 . no. 2. p. 29. pi. 4. flga 2-4. I860. 
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identified with certain of several previously described 
fossil species in the genus Alma , especially Alma 
kefersteinii (Goeppert) Unger, from Alaska and the 
island of Sakhalin, as identified and figured by 
Heer. 44 A large number of leaf forms have been re¬ 
ferred to this species, from time to time, by various 
authors; and some of these can hardly be distinguished 
from other leaf forms that have been referred to cer¬ 
tain species of Corylus —for example, Corylia mac - 
quarrii (Forbes) Heer. 4r The leaves of our existing 
species in these two genera frequently vary more or 
less on individual plants, and it seems likely that in 
any critical revision of the fossil species considerable 
rearrangement might result. 

Locality: Kukak Bay, north aide, 1 mile west of Cape 
Nukbshak, Alaska Peninsula (original no. 941); collected by 
T. W. Stanton and R W. Stone In 1004 (lot 3617). 

Corylna hirrimani Knowlton 

Corylus harrinuini Knowlton, Alaska. vol. 4, p. 154, pi. 23, flg. 
1, Harrlman Alaska Expedition. 1904. 

The beautiful specimen upon which this species was 
based (U. S. Nat. Mus. no. 30072) was collected at 
Kukak Bay, Alaska Peninsula, by De Alton Saunders, 
in 1899. The figure, reduced to three-fifths natural 
size, does not give an adequate conception of the ac¬ 
tual dimensions of the leaf, which is described as 20 
centimeters in length by about 17 centimeters in width. 
It evidently belongs to the same general type of leaf 
as those that I have described under the name Cory ha 
kenaiana (below), and it is significant that Knowlton 
remarks: tt It is much the same in appearance as cer¬ 
tain leaves referred to C. macquarrii , but • • • 
differs in certain details.” It might, indeed, be re¬ 
garded merely as a large form of the same leaf as that 
figured by Heer 44 from Port Graham, Kenai Penin¬ 
sula, in the Matanuska-Cook Inlet region, and re¬ 
ferred to C. macquarrii, which, however, is clearly not 
that species but is identical with C. kenaiana. If it 
were not for the great difference in size I might be 
inclined to think that C. kenaiana and C. harrimani 
were, possibly, specifically identical; but as yet no 
specimen of C. kenaiana has been found that ap¬ 
proaches the dimensions given for C. harrimani . 

Corylus kenaiana Hollick, n. ap. 

Plate 45, figures l-3a; plate 46, figures lb, 2-5; plate 47, 
figures 1-6 

Cory lug macquarrii (Forbes) Heer, Flora foasilla alaskana: 
Flora foaaUla arctica, voL 2. do. 2, p. 29. pi. 4, flga. 1-4, 
5ft, 6-8 [excl. fig. 9, pi. 3], 1869. 


" Heer. Oswald. Foaslle Flora von Alaska: Flora foaallls arctica, 
toI. 2, no. 2, pi. 8, fig, 7, 1809 : Miocene Flora der Intel Saeballn : Idem. 
*ol. 0, no. 3. pi. 6. flg. 8. 1878; Beltrlge *ur Iflocenen Flora von 
Bachalin: Idem. vol. D. no. 4, pi. 2, flg. 1, 1878. 

a Heer, Oswald, Flora fotflllla alaakana: Flora foaallls arctica. vol. 
2, no. 2, pi. 4. flg 8, 1809. 

"Heer, Oswald, Flora fossltls alaakana: Flora foaallla aretlca, vol. 
2. do. 2. p. 29. pi. 4, flg. 1. 


Leaves varying in size, the larger ones ovate-lanceo¬ 
late, the smaller ones oblong-lanceolate to orbiculate, 
all with more or less cordate bases and acuminate 
apices; nervation simply pinnate, craspedodrome; sec¬ 
ondary veins irregularly disposed, mostly alternate, 
the lower ones diverging at obtuse angles from the 
midrib and branched from below toward their extremi¬ 
ties, the upper diverging at angles successively more 
and more acute, with fewer or less conspicuous 
branches, the two basilar secondaries usually opposite 
or subopposite, weak, and bent more or less downward; 
margin irregularly doubly serrate-dentate, the major 
series of dentitions, in which the secondaries terminate, 
supporting the minor series of dentitions, in which the 
branches of the secondaries terminate; tertiary vena¬ 
tion fine, straight or slightly flexed, at right angles to 
the secondaries throughout. 

There can be no question that the leaves above de¬ 
scribed are specifically identical with those collected 
by Hjalmar Furuhjelm at Ninilchik and Port Gra¬ 
ham, Kenai Peninsula, in the Matanuska-Cook Inlet 
region and referred to Coryha macquarrii by Heer, 
but comparison with the type of this species 44 shows 
them to be so characteristically different that there is 
no apparent difficulty in distinguishing between them. 
C. macquarrii has lower secondaries that are conspic¬ 
uously ascending, and all subtend approximately 
identical acute angles of divergence with the midrib, 
while in Heer’s figures and in the specimens of C . 
kenaiana the lower secondaries are horizontal or 
nearly so and only the upper ones subtend conspic¬ 
uously acute angles with the midrib. 

Coryha kenaiana in its various forms is abundantly 
represented in the Tertiary flora of the Kenai Penin¬ 
sula, and the leaves are among the most beautifully 
preserved of all in the Alaskan collections. Heer also 
remarked, in connection with his specimens referred 
to C. macquarrii: u Frequens in terra Alaskana; col- 
lectio Furuhjelmi continet folia plurima pulcherrima. 1 * 
They vary not only in size but also more or less in 
shape, and the question may perhaps be raised whether 
or not all the forms are properly referable to one and 
the same species. Some, such as those represented by 
figures 2, 3, plate 46, more or less oblong, with acute 
teeth, are suggestive of Alnus corylina Knowlton and 
Cockerell (see pi. 49, fig. 9, and pi. 50, fig. 1); others, 
such as are figured on plate 45, figures l-3a, and plate 
47, figure 3, are difficult to differentiate from Corylus 
americana fosrilis Newberry (see pi. 48, figs. 1-3). 

Heer’s figures of Corylus macquarrii show an almost 
equally diverse lot of leaf forms. Leaves of average 
size and shape are represented by bis figures 3 and 4, 
which may be compared with our figures 3 and 4, plate 
47; his figure 8 is the same type as our figures 2 and 3, 

°Th!a paper, pi. 40. fl*. 0. Heer. Oswald. Flora fOMlllt arctic*, vol. 
1. p. 104. pi. 9, flg. 1. 1888. 
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plate 46; and his figures 1 and 2 are identical with our j 
figures 1, 2, and 3a. plate 45. His figures 6 and 7, 
which he refers to Cory lux macquarrii macropkyUa 
Heer, 50 indicate specimens larger than any of ours, 
but apparently they represent the same type of leaf 
and not C. macquarrii, 

Heer 51 also described and figured certain leaves 
from Spitsbergen, to which he gave the name Corylus 
macquarrii microdonta , one of which, represented by 
his ligure 2, plate 29. is almost identical with our fig¬ 
ure 1, plate 45, the only apparent difference being the 
more widely spaced secondary venation of the former. 

The small, oblong-orbiculatc leaves represented by 
figures 4 and 5, plate 46, appear to be merely de¬ 
pauperate forms of the type represented by figures 
3 and 4, on the same plate. The larger orbieulate 
forms, with conspicuously coarse dentition and ob¬ 
liquely cordate bases, represented by figures 1 and 4, 
plate 47, might be given a distinctive varietal name 
or they might be referred to Corylus orbiculata New¬ 
berry, 52 except for the finer and more uniform den¬ 
tition of that species; blit, when compared with ail 
the other specimens, they may be seen to represent 
forms that belong at one end of an intergrading se¬ 
ries, in which figures 3 and 4, plate 47, are interme¬ 
diate, and figures l-3a, plate 45, represent the other 
end. They all occur at the same locality, in the same 
character of matrix, and they differ among themselves 
no more than the individual leaves upon the branches 
of living species of Corylus. 

Locality: Kachemnk Bay, Kenai Peninsula. Matauuska Cook 
Inlet region. Bluff Point, 7 miles west of Homer, about 1% 
miles west of Cook Inlet Coal Field Co.’s mine (original no. 
911); collected by T. W. Stanton and R. W. Stone in 1961 
(lot 5821). 

Corylus macquarrii (Forbes) Heer 

CoryJun macquarrx (Forbes) Heer. Nntarf. Gesell. Zurich Vler- 
teljabrsschr^ vol. 7, p. 178, 3862: K. svenska vet.-akad. 
Ofvers. Forb., vol. 25. no. 1, p. 64, 1868: Flora fossllls 
aluskana: Flora fossllls arctlca, vol. 2, no. 2, p. 29, pi. 3, 
figs. 9. 9b, 9c lexd. pi. 4, figs. 1-4. 5a, 8). I860. 

Elchwald, Ceognostlscb-paloeontologlsche Bcroerkungen 
ueber die HalMnsel Manglschlak und die Aleutlacbcn In- 
Beln, p. 113, pi. 4 [vlj, flg. 6. St. Petersburg. 1871. 

Lesquereux, U. S. Nat. Mu*. Proc., vol. 10. p. 38, 1887. 

Kuowlton, U. S. Nat. Mu*. Proc., vol. 17. p. 219, 1861; 
Geol. Soc. America Bull., vol. 5, p. 582. 1894; U. S. 
Geol. Survey 17th Ann. Kept., pt. 1, p. 883. 3890; U. S. 
Geol. Survey 18th Ann. Rept., pt. 3. pp. 1W. 196, 1898: 
Alaska. voL 4, p. 153. Harrlmon Alaska Expedition. 1904. 
Atnitc$T m/wquorHi Forbes. Geol. Soc. London Quart. Jour., 
vol. 7. pt. 1, p. 103, pi. 4. flg. 3. 1851. 


•• lTrer. Oswald. Miocene Flora von N'ontgrnoland : Flora fo**11ls arc¬ 
tlca. vol. 1. p. 105. pi. 9. fl*. 3. 1868. 

** Heer. Oswald. BcltrBge aur fowl If o Flora Spitsbergen: Flora foa- 
»UI« arctlca. toI. 4. no. 1. p. 72. pi. 15. flg. 2; pi. 20. flit. 2. 1877. 

K Newberry, J. S.. Notes on the later extinct floras or NorCh Amer¬ 
ica: Ljecom Nat. Hist. (New York] Annnts. vol. 9. p. 58. 1803; The 
Inter extinct flomp of North America : U. S. Qcol. 8nrvey Mon. 35. p. 
92. pi. 32. flg. 4, 1808. 


Although many specimens from Alaska have been 
identified as belonging to this species, and most of 
them can be identified with other specimens and with 
figures that were referred to the species, there is no 
doubt that a number of these identifications were either 
erroneous or questionable. 

The figure of the specimen from Ardtun Head, Isle 
of Mull, Scotland, upon which the species was based 
by Forbes, is reproduced, for comparison, in plate 46, 
figure 6, and the same figure was also reproduced by 
Heer,” for comparison with his specimens from Green¬ 
land, 64 which are evidently specifically identical with 
the type. One of the Alaska specimens figured by 
Heer 5 * may also be properly referred to the species; 
but others from the same region 6 * can hardly be so 
referred, and are apparently specifically distinct, as 
discussed on page 87. 

A fragmentary specimen from Herendeen Bay, 
Alaska Peninsula, collected by C. W. Townsend in 
1890, figured by Knowlton, 97 is apparently referable to 
the species; but most of the Alaskan specimens that 
from time to time have been identified as C. macquar - 
rii are apparently referable to other species. 

Specimens from the Eocene (Fort Union formation) 
of Montana and North Dakota, the identity of which 
appears to be valid, were described and figured by 
Ward 58 and Newberry; 59 and a specimen of what 
appears to be the species, from the Miocene (?) of 
the Yellowstone National Park, was described and 
figured by Knowlton. 80 The species was also recorded 
bv Penhallow 81 from several localities in British Co¬ 
lumbia, but in the absence of figures the identifications 
tan hardly be regarded as conclusive; also, two frag¬ 
mentary specimens from the Mackenzie River region 
in Canada, which may belong to the species, were de¬ 
scribed and figured by Heer. 82 

The species, even with all doubtful forms eliminated, 
had an extensive geographic distribution in early 


“ User, Oswald. Miocene Flora von KordgrOnland: Flora fossllls 
arctlca. vol. 1. p. 104. pi. 9. A*. 1, 1868. 

u Idem, p|. 8. flfs. 0-12; pi. 9. figs. 1-8; pL 17, flg. M; pi. 19. 
flg. 7c. 

M Heer. Oswald. Flora fossllls alaskans: Flora fomlllM arctlca, vol. 
2. no. 2. p. 29. pi. 3. flg. 9. 1869. 

M Idem, pi 4. flits. 1-4. 5n. 8. 

** KdowUod, F. H.. A review of the fossil flora of A Is ska : C. 8 
Nat. Mu*, rroo.. v«l. 17. p. 219. pi. 9. flg. 4. 1894. 

“Ward. L. F.. Synopsis of the flora of the Laramie group: D. 8. 
Geol. Survey Oth Ann. Kept., p. 551. pi. S9. flg. 7, 1886; Types of the 
Laramie flora : U. R. Geol. Survey Bull. 37. p. 30, pi. 13, flg. 7, 18R7. 

•Newberry, J. 8.. The later extinct floras of North America : V. S. 
Geol. Survey Mon. HA, p. 61. pi. 32. flg. 5: pi. 48. flg. 4, 1898. — C. 
(T<i*iUfoHa Newberry. J. 8.. Notes on the later extinct floria of North 
America : Lyceum Nat. lllat. |Nvw York] Annals, vol. 9, p. 59, 1868; 
Illustrations of Cretaceous and Tertiary plants, pi. 15, flg. 5, U. 8. 
Geol. and Geog. Surrey Terr.. 1878. 

“Knowlton, F. H., Ft***!) flora of the Yellowstone National I’ark: 
IT. S Geol. Survey Mon. 32. pt. 2. p. G99. pi. 86. flg 3. 1899. 

Per. hallow. D. F.. Report on Tertiary plants of Britiab Columbia: 
Can: da Geol. Survey Kept. )013. p. 48. 1908 

w I leer, Oswald. Beltrfige *ur Mioccnen Flora von Nord-Cnnads; 
Flora foeall:* arctlca. vol. 6. pt. 1, no. 3. p. 14, pi. 1, flga. 1, 2b, 1880. 
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Tertiary time that included Austria, Germany, Switz¬ 
erland, France, Scotland, Ireland, Spitsbergen, Ice¬ 
land, Greenland, Canada, the United States, Alaska, 
and Sakhalin. 

Some 13 descriptions and more than 50 figures of 
specimens of valid and doubtful identity, from the 
Arctic regions alone, may be found in the several 
volumes of Heer’s Flora fossilis arctica; and an inter¬ 
esting discussion of the species, botanically and 
geologically, by Laurent, 63 may be found in connection 
with descriptions of specimens from Puy-de-Dome, 
illustrated by excellent examples of leaf forms spe¬ 
cifically identical with the type specimen and, for 
comparison, a reproduction of a figure by Heer. 64 

Localities: Collected by Fumbjeim. fide Heer and Elcbwald, 
from Port Qraham and Nlnllcblk Tillage and river, east shore 
of Cook Inlet, Matanuaku-Cook Inlet region; and from Kulu 
Island, southeastern Alaska. Collected by De Alton Saun¬ 
ders. 1899, at Kukak Bay. Alaska Peninsula. 

Corylua maequarrii macrophylla Heer 

Corylua maequarrii macrophylla Heer, Miocene Flora von 
Nordgrtfoland; Flora fossil Is arctica. vol. 1, p. 105, pi. 9, 
figs. 3, 3b; p. 138, pi. 22, figs. 3-5; pL 23, flg. 1; Miocene 
Flora von Island; Idem, p. 149, pi. 26, flg. 3, 1868; Flora 
fossilia alaskana: Idem. vol. 2. no. 2, p. 30. pi. 4. figs. 
6 , 7, 1869. 

Kuowlton, U. S. Nat. Mus. Proc., vol. 17, p. 220, 18W; 
Geol. Soc. America Bull., vol. 5, p. 582, 1894; U. S. 
Geol. Survey 17th Ann. Kept., pt. 1, p. 8S3, 1896. 

In his description and discussion of leaves of Cory - 
lits maequarrii from Greenland, Iceland, and the Mac¬ 
kenzie River region in British America, Heer 65 men¬ 
tions specimens M die bis einen halben Fuss Lange er- 
reicht haben mussen. Wir bezeichnen diese Form als 
Corylua maequarrii macrophylla und halten sie nur 
fiir eine, aber allerdings sehr beachtenswerthe Varie- 
tat ” 

The Alaskan specimens that Heer referred to this 
variety were collected by Hjalmar Furuhjelm, at Port 
Graham, Kenai Peninsula, in the Matanuska-Cook In¬ 
let region. The dimensions of these specimens are not 
given, but Heer 66 says: “ Fig. 6 et 7 reprnesentant folia 
multo rnajora hujus speciei.” Unfortunately these fig¬ 
ures represent only fragmentary specimens, but they 
indicate leaves that must have been larger than any 
leaves of the genus included in any of our collections, 
except, perhaps, C. harrimani Knowlton (p. 87), 
which is described as having a length of 20 centime¬ 
ters, or about 8 inches. 

•* J.aurent, Louis, Flore fosslle dca ncblate* de Menat (Puy de-DGme) : 
Mus. hint. nnt. Marseille Annsles, vol. 14. p. 70. pi. 6. flgs. 5. 6; pi. 8, 
figs. 3. 4, 5c; pi. 9. flg. 1, and text tigs. 37 <p. 80). 38 (p. 81). 39 (p. 
82), 1912. 

•* Heer. Oswald. Die Miocene Flora dea OrlnoeH Lamlea : Flora foa- 
tills arctic*, vol. 5. no. 1. p. 38. pi. 8. flg. 6. 1878. 

• Heer, Oswald, op. dt.. vol. 1, p. 105. 

" Idem. vol. 2. p. 80. 


It appears to be quite probable that Corylua mac - 
quarrii macrophylla Heer is identical with C. grandi¬ 
folia Newberry, 61 from the Eocene (Fort Union for¬ 
mation) of North Dakota, a distinct species, but sub¬ 
sequently recognized by Newberry 68 as a large form of 
C. maequarrii in the following words: 

A large amount of material has been collected and described 
since the description of C. orandifolia was written, and It bus 
been shown that numerous leaves of Corylua of large size 
occur In the Tertiary beds of many parts of North America 
and exteud to the European c; utlr.eut. Coiupurlng our speci¬ 
mens with these figures and descriptions, we are led to 
believe that our C. orandifolia Is only a large and strong form 
of C. tnarqwirrii. 

A comparison of Newberry's figure 5, plate 32, with 
Heer’s figure 3, plate 22, indicates the correctness of 
Newberry’s conclusions. Incidentally it is also of in¬ 
terest to note that Newberry’s specific name grandi- 
folia and Heer’s varietal name macrophylla, , each hav¬ 
ing the same descriptive meaning and each applied to 
apparently specifically identical leaves, were both 
originally published in the same year—1868. 

Subsequently Heer # ® described another species, from 
Spitsbergen, under the name Corylua scottii —a species 
closely resembling C. maequarrii macrophylla —in con¬ 
nection with which he remarked: “ Eine sehr ahnliche 
Art scheint die C. grandifolia • * * zu sein, so 

weit sich dies aus der kurzen Beschreibung ohne Ab- 
bildung ermitteln lasst.” Only the description of 
Newberry’s species was at that time available, the fig¬ 
ure not having been published until the following year. 
C. scottii was not subsequently mentioned by Heer, 
nor is there any record by any other author of the rec¬ 
ognition of the species other than in connection with 
the type specimen and locality. The probability ap¬ 
pears to be, therefore, that Corylua grandifoUa New¬ 
berry, C. maequarrii macrophylla Heer, and C. scottii 
Heer may all be referable to a single species or va¬ 
riety, and in that event a question in nomenclature 
would arise in regard to priority in connection with 
tlie names grandifolia and maci'ophyUa , both of which 
were published in 1868. 

Corjlus? paUchcl Knowlton 

Corylua f palaehei Knowlton, Alaska, vol. 4, p. 154, pi. 22, 
flg. 2 [U. 8. Nat. Mus. no. 30069]; pi. 28, flg. 1 [U. 8. 
Nat. Mos. no. 30083], Harrlmun Alaska Expedition, 1904. 

The generic affinity of these leaves was questioned 
by Knowlton, but they appear, undoubtedly, to belong 
to the genus Corylua , especially the one represented 
by his figure 1, plate 28, which is of the same general 

" Newberrj, J. 8., Note* «»a the later extinct floras of North Amer¬ 
ica : Lyceum Nat. Illat. (New York) Annnln, vol. 9. p. 59, 1808; Ilian 
trations of Cretaceous and Tertiary plant*, pi. 15. flg. 5, U. B Geol. 
and Geog. 8urvey Terr.. 1878. 

** Newberry. J. S. The later extinct flora* of North America: U. 8 
Geol. Surrey Mon. 35. p. 01. pi. 32. flg 5, 1898. 

•Heer, Oswald, Belt rape tur fossllen Flora Spltibergr-ns: Flora 
foesllla ncetlcm. vol. 4. do. 1. p. 73. pi. 29. flg. 1, 1877. 



90 


THE TERTIARY FLORAS OF ALASKA 


type as C. henaiana (p. 87) from Kcnai Peninsula, 
Matanuska-Cook Inlet region. 

The specimens upon which Knowlton based the spe¬ 
cies were collected at Kukak Bay, Alaska Peninsula, 
by De Alton Saunders in 1899. 

From a study of more than 100 specimens and fig¬ 
ures of fossil leaves from Alaska and elsewhere, re¬ 
ferred to certain species and varieties in the genus 
Corylus , T0 I am compelled to admit that it is difficult 
in many instances to recognize satisfactory specific 
differentiations, and that the discovery of additional 
specimens may result in modifying some of our con¬ 
cepts of their specific and varietal limitations or ex¬ 
pansions. 

Staminate amenta of Corylus sp.? 

Plate 49, figure 4 

These remains are more or less fragmentary and are 
not very clearly defined, and their general appearance 
and characters can be discerned more satisfactorily 
than they can be described. They evidently represent 
more or less disintegrated stamin&te aments, resem¬ 
bling those of Ainu8 or Corylus, and as leaves of Cory - 
lus are associated with them I have little hesitation 
in referring them to that genus. In ail probability 
they belong with the leaf from the same locality that 
I have described under the name Corylus evidens (p. 

86) , but it would not be advisable, in the absence of 
definite proof, to do anything more than to suggest 
their probable specific relationship. Incidentally, 
however, in this connection, it may be of interest to 
refer to figures of similar remains from the Tertiary 
of Bohemia, which Engelhardt 71 referred to Almus 
kefersteinii (Goeppert) Unger, on account of their as¬ 
sociation with leaves referred to that species, and also 
to a staminate ament 72 mentioned in connection with a 
leaf of Corylus insignSs Heer 71 in regard to which 
Engelhardt remarked: Ti “ Das wahrscheinlich hierher 
zu rechnen ist.” 

Locality: Kukak Bay, north aide, 1 mile west of Cape Nukh- 
shak, Alaska Peninsula (orlginnl no. 941) ; collected by T. W. 
Stanton and R. W. Stone In 1904 (lot 3517). 

Agents of Corylus ap.? 

Plate 50, figures 6, 7 

These specimens evidently represent the remains of 
aments, belonging to either Betula ) Ainu*, or Corylus. 

* Corylu* macquarril (Forbes) Hear (p. 88), O. kenaiana Holllck (p. 

87) , C. americana /osaitii Newberry (p. 8fl), O. furrlmani Knowlton 
(p. 87), nnd (7. polachrt Knowlton (p. 80). 

11 Engelhardt. Hermann, Die TertlBrliora dea Jeaulter.grabens bel 
Kumlrntlt* In NordbOhmen: K. leop.-carol. deutach. Akad. Wla*. Nora 
acta. vol. 48. no. 3. p. 8t7 (21), pi. 28 (21). figs. 9. 10. 12, 1885. 

™ Idem, fig. l. 

'•Idem. fig. 28. 

u Idem. p. 320 (24). 


Similar remains were referred to Betula and Ainu* 
(pp. 92-93 and 95), and those now under considera¬ 
tion are referred to Corylus , largely in deference to 
the disposition made by Heer 19 of what appear to be 
similar remains collected by Hjalmar Furuhjelm in 
the Cook Inlet region. These he included under Cory - 
lus macquarrii (Forbes) Heer, with the remark: “Tab. 
Ill, fig. 9, b, c, amenta masculina Coryli repraesentare 
puto” 

Localities: Kaehemak Bay, Kenai Peninsula, Matanuska- 
Cook Inlet region, Bluff Point, 7 miles west of Homer, about 
1 l A mllea west of Cook Inlet Coal Feld Co.’a mine (original 
no. 911) ; collected by T. W. 6tanton and R. W. Stone In 1904 
(lot 5821) (pi. 50. fig. 6). Yukon River, south bonk, Just above 
Rampart, central Yukon region (original no. 3AH 10); col¬ 
lected by Arthur Holllck and Sidney Paige in 1903 (lot 3247) 
(pi. 50. fig. 7). 

Genua BETULA Linnaeus 
Betula brongniartii Ettingshausen 
Plate 57, figure 8 

Betula broiiffniartii Ettingshausen, K.-k. geol, Relcbsnnatalt 
Abb., vol. 2, pt. 3, no. 1, p. 12, pi. 1, fig. 18, 1851; voL 1, 
pt 3, no. 5, p. 5, pi. 1, figs. 4, 5, 1852. 

The type specimen of this species and those subse¬ 
quently figured by Ettingshausen were small and frag¬ 
mentary; but other authors subsequently included 
leaves of larger size and considerable variation in 
shape, and the particular specimens with which ours 
may be compared are certain of those from Grinnell 
Land and Sakhalin, described and figured by Heer. Tf 
In some of these the bases of the leaves are represented 
as either cuneate or rounded^ and in others as cordate. 
The base of our specimen may be described as rounded 
truncate. 

Whatever may be thought of the identity of these 
leaves from the Arctic regions with those from Eu¬ 
rope upon which the species was based, there can be 
but little doubt of the mutual specific identity of the 
former, including those from Alaska. 

This is tile first record of the species on the North 
American continent, and it is interesting to note that 
it relates to a territory that is midway between Grin¬ 
ned Land to the east and Sakhalin to the west, and 
thus extends our knowledge of its geographic distri¬ 
bution to the intervening region. 

Loculity: Shore east of Point Divide, between Herendeen 
Bay and Port Moller, Alaska Peninsula (original no. 32); 
collected by W. W. Atwood and H. M. Bakin In 1908 (lot 5180). 


"Heer. Oswald, Flora fossil Is alsskaoa : Flora foasllls arctira, vol. 2, 
no. 2. p. 80. pi. 3, figs. 9b. 9c, 1809. 

n Heer, Oswald, pie Miocene Flora des Grlnnell-Landss : Flora foa- 
fills arctlca. vol. 8. no. 1. p. 32. pi. 8. fig. 1: pi. 8. flc. 7, 1878: Mio¬ 
cene Flora der Inael Suchalln: Idem, oo. 8 , p. 32. pi. 8. fig. 4; pi. 
13. fig. 8, 1878; Belfrlge xur Mlocencn Flora von 8achalln : Idem. no. 
4. p. 0. pi. 2, fig. 2. 1878. 
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BcCuU confuaa Saporta var. lata Hollick, n. var. 

Plate 52, figure 1 

This leaf differs so little from the species Betula 
confusa Saporta,” based upon specimens from the 
Miocene of France, that I am almost inclined to re¬ 
gard them as identical. Our specimen is merely 
larger and somewhat broader, with a less elongated 
apex, and the question may well be raised whether 
these slight differences should be regarded even as 
varietal. 

I am also inclined to identify it with a leaf from the 
Miocene of Silesia, described and figured by Gocp- 
pert TB under the name Carpinites macrophyllus ; but 
the base is lacking in Goeppert’s figure, and hence com¬ 
parison with ours and with Saporta’s cannot be sat¬ 
isfactorily made. 

Locality: Kachcmak Bay, Kenal Peninsula, Matanuska-Cook 
Inlet region, Bluff Point, 7 miles west of Homer, about 1% 
miles west of Cook Inlet Cool Field Co.'s mine (original no. 
911); collected by T. E. Stanton and R. W. Stone In 1904 
(lot 5821). 

Betula priaca EUingshausen 

Plate 50, figure 3a; plate 52, figure 2 

Betula prlsca Ettirigshausen, K.-k. gcol. Relchsanatalt Abh., vol. 
2, pt. 3. no. 1, p. 11, pi. 1, figs. 15-17,1851. 

Heer, K. sveneka vet.-akad. Ofvers. F6rb., vol. 25. no. 1, 
p. 64, 1868; Flora fossllls alaakana: Flora fossills arc- 
tica, vol. 2, no. 2, p. 28, pi. 3, fig. 6; pi. 5, figs. 3, 4b, 
5-7, 1869. 

Knowlton, U. S. Nat. Mas. Proc M vol. 17, p. 221, 1894; Geol. 
Soc. America Bull., vol. 5. p. 583, 1894; U. 8. Qeol. Sur¬ 
vey 17tb Ann. Kept., pt. 1, p. 884, 1896. 

It is almost impossible to believe that all the diverse 
leaf forms that have been referred to this species from 
time to time by various authors should be included 
in it, and doubtless some of these could as well be 
referred to certain other species. The specimens upon 
which Ileer based his identification were collected by 
Hjalmar Furuhjelm at Ninilchik and Port Graham, 
Kenai Peninsula, in the Matanuska-Cook Inlet region, 
and they include both leaves and aments. Our speci¬ 
mens compare more or less satisfactorily with Ettings- 
nausen’s figures of the type specimens, but it is diffi¬ 
cult to recognize a specific resemblance between those 
figures and Heer’s figures 4b and 5, plate 5, which are 
referred to 7i as “ folia juniora? and certain leaves 
referred to the species by other authors are even 
more widely divergent from the figures of the specific 
types. 

"Ssporta, Gaston d«. Rechtrcbes sur la rdfcttatfon do nlvtau Aqol- 
lanten ae Manosque: Soc. gCol. France M4m., Patfontolugie. vol. 3. pt. 
1, M4m. e. p. 52, pi. 10 (14). figs. 5, «; pi. 20 (15), Asa. 0, 6a, 7, 7a, 
1892. 

" Ooeppcit, H. R., Beltr&ge *or TertlArflora SchJeslen's: Palaeoc- 
tograpblcn, vol. 2, p. 278 (17), pi. 84 (2), fig. 2, 1802. 

* Hear. Oswald, op. dt. (1869), p. 29. 


It was recorded from British America by Penhal- 
lowbut the identification was queried, and the speci¬ 
mens were not figured. 

The only other record for the species on the North 
American continent was made by Ward, 81 in con¬ 
nection with a specimen from the Eocene (Fort Union 
formation) of Montana. 

Localities: Kachemnk Bay, Kennl Pentnsulo. Matanu^kn- 
Cook Inlet region. Bluff Point, 7 miles west of Homer, about 
1 V± miles west of Cook Inlet Coal Field Co.’s mine (original 
no. 911) ; collected by T. W. Stanton and R. W. Stone in 1901 
(lot 5821) (pi. 50, fig. 3a). Knchenmk Bay, Kennl Peninsula, 
Matanuska-Cook Inlet region, nt entrance to Troublesome 
Gulch (original no. 3) ; collected by C. K. Weaver Id 1900 
(lot 4129) (pi. 52, fig. 2). 

Betula populoides Rollick, n. sp. 

Plate 50, figure 10 

Leaf lanceolate-deltoid, 6 centimeters in length, ex¬ 
clusive of the petiole, by 4 centimeters in width across 
the broadest part, tapering to the apex, broadly 
rounded to the base; petiole 2.5 centimeters in length; 
margin finely and irregularly serrate-dentate from the 
expanded basal portion upward, entire or minutely 
denticulate below; venation pinnate, craspcdodrome; 
secondary veins irregularly disposed, diverging at 
acute angles from the midrib, the basal pair opposite or 
subopposite, slightly suprabasilar, branched from the 
under side, the upper ones branched in a similar man¬ 
ner near their extremities, each of the main veins and 
each of the branches terminating in a marginal tooth. 

This species is of the same general type as the living 
Betula populifolia Marshall and B. papyrifera Mar¬ 
shall, and it is strikingly suggestive of Betula deltoides 
Knowlton,** from the Miocene of Florissant, Colo., 
from which it differs merely in the rounded instead of 
truncate base, and the finer marginal dentitions. 
These differences are so slight and the general resem¬ 
blance is so marked that the idea of specific identity 
between them might well be entertained and might,’ 
perhaps, have been recognized if the two specimens 
had been included in the same collection. It is also 
very much like a leaf referred to Betula prisca Et- 
tingshausen by Heer,** and if this leaf may properly 
be referred to that species then ours might be disposed 
of in the same way. I am inclined to think, however, 
that the resemblance of these deltoid leaves to the 
original figures of the type specimens of Betula pn'sea 

"Fenhallow, D. I\. Report on Tertiary plant# of British Columbia: 
Canada Geol. Survey Kept. 1013, p. 40. 3908. 

"Ward, L. F.. Synopsis of the flora of the I^ramle group: U. 8. 
Geol. Sorrej 6th Ann. Rept . p. 551, pi. 40. flg 1. 1880 ; Type* of (be 
Laramie flora: O. S. Geol. Survey Bull. 37, p. 31, pi. 14, flg. 2, 1887. 

■Knowlton. F. H., A review of the fossil plants In the United 
States National Museum from tbs Florlasant lake beds at Florlsaont, 
Cclo.: U. 8. Nat. Mua. Proc., vol. 53. p. 264, pi. 19, flg. 3. 1936. 

M Heer, Oswald, Miocene baltlache Flora, p. 70, pi. 18, flg. 9, KOnigt- 
berg. 1869. 
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Ettingshausen 84 is so remote as to render it inadvis¬ 
able to regard them as specifically identical. 

Locality: Chignlk River, opposite Nun Point. Alaska Penin¬ 
sula (original no. 57); collected by W. W. Atwood and H. M. 
Eakln In 1908 (lot 5298). 

Betula alankana Lesquereux 

Betula alaskana LesQuereux, U. S. Nat. Miu. Proc., vol. 5. P 
446, pi. 6. fig. 14, 1882 11883); U. S. Geol. Survey TVrr. 
Kept, vol. 8, p. 258. 1883. 

Knowlton, U. S. Nat. Mus. Proc., vol. 17, p. 221, 1894; Geol. 
Soc. America Bull., vol. 5. p. 583. 1894; U. S. Oeol. 
Survey 17th Ann. Kept., pt. 1. p. 885, 1896. 

The specimen upon which Lesquereux based this 
species (U. S. Nat. Mus. no. 1999) was collected by 
W. H. Dali at Chignik Bay, Alaska Peninsula, in 1880. 
It has not been identified in any of the subsequent 
collections from Alaska, nor is there any record of its 
identification from elsewhere in the world. 

Betula grandifolia Ettingahauaen 

Betula grandifolia Ettingshausen, K. Akad. Wise. [Wienl, 
Math.-naturwlss. Cl., Denkschr., vol. 26, p. 123, pi. 14. 
figs. 23, 24, 1866. 

Heer, Flora foesills alaskana: Flora fosallls arctlca, voL 
2, no. 2, p. 29, pi. 5, Ug. 8. 1869. 

Knowlton, U. S. Nat. Mas. Proc., voL 17, p. 221,1894; Geol. 
Soc. America Bull., vol. 5, p. 583. 1894; C. S. Oeol. Sur¬ 
vey 17th Ann. Kept., pt 1, p. 884, 1896. 

Betula sp. Heer, K. svenskn vet.-akad. Ofvers. Forh., vol. 
25. p. 04, 1868. 

This species, represented by a specimen collected at 
Port Graham, Kenai Peninsula, in the Matanuska- 
Cook Inlet region, by Hjalmar Furuhjelm. and so 
identified and figured by Heer, has not been definitely 
identified in any of our collections, although certain 
more or less fragmentary leaf remains might be pro¬ 
visionally referred to it; nor has it been recorded from 
elsewhere in America. 

Betula dubloHa Hollick, n. name 

Betula macrophylta (Goeppert) Heer, K. svenska veL akad. 
Ofveni. F6rh., vol. 25, no. 1, p. 66, 1868; Miocene Flora 
von Island: Flora fosallls arctlca, vol. 1, p. 146, pi. 25, 
figs. ll-19a, 1868. Not B. macrophylla Ettingshausen, 
K. Akad. Wlas. [Wieul, Math.-naturwls*. a., Sit 
rungsber., vol. 9, p. 43 [71, pi. 3 f2J, figs. 1, 2; pi 4, fig. 
1, 1852. 

AtnuB macrophylta Goeppert, Deutscb. geol. Gesell. Zeltschr., 
vol. 4, p. 491, 1852; Die tertlHre Flora von Schoaenltz In 
Scblesien, p. 12. pi. 4. tig. 6; pi. 5. fig. 1. O.Srlitz. 1835. 

Among the species of fossil leaves collected by 
Hjalmar Furuhjelm at Ninilchik, Kenai Peninsula, 
Heer 85 lists “ Betula macrophylta Goeppert,” evi¬ 
dently identifying it with Alnus macrophylta Goep- 

u Ettlngahauiwo. Constantin von Fotslle Flora von Wien: K.-k. geol. 
Rclchsanstait Abb.. vol. 2. pt. 3. no. 1. p. 11. pi. 1. flics. 15-17. 1851. 
“Heer, Oswald, op. clt. (FOrh.h p. 66. 


pert. The name Betula macrophylla, however, was 
preoccupied, having been previously applied by Et¬ 
tingshausen to certain leaf remains from the Tertiary 
of Austria that are too fragmentary for adequate 
identification, even generically. In transferring the 
Alaska species to the genus Betula it therefore be¬ 
comes necessary to apply it to a new specific name, as 
above. 

It is perhaps, significant that Heer did not subse¬ 
quently mention or refer to the species in his Flora 
fossilis alaskana, 84 and it is possible that the Alaskan 
specimen or specimens originally identified as such 
were referred to and included by him among the leaf 
forms of some other species, as for example certain 
of the leaves from Ninilchik referred by him to Cory - 
lus macquarrii . 87 

Leaves from Iceland, Spitsbergen, and Canada that 
differ widely among themselves in size, shape, and 
marginal dentition were referred to the species by 
Heer; 88 but these appear to represent at, least, two dis¬ 
tinct species, neither of which is apparently referable 
to the species as originally described and figured by 
Goeppert. It was also listed from British Columbia 
by Penhallow, 88 but as he identified his specimens with 
Heer’s figures the probability is that they also are 
not properly referable to Goeppert’s species. Recently, 
however, a leaf from the Tertiary of Japan was de¬ 
scribed and figured by Kryshlofowch 80 and referred 
to the species, which may very well be regarded as 
identical with it. 

I have not been able to identify satisfactorily any of 
our Alaskan specimens with the species, although a 
critical revision of all the leaves here included in the 
allied genera Corylus. Betula , and Alnus might result 
in segregating certain ones that could be so referred. 

Araente of Betula sp.? 

Plate 9, figure lb; plate 34, figures 1, 2; plate 60, figures 2, 

3b, 4 

What are evidently the woody remains of more or 
less disintegrated aments occur in several of our col¬ 
lections, associated with leaves of Betula and Alnus: 
but it is not always possible to determine satisfactorily 
to which of these genera certain of the remains belong, 
as may be appreciated by an examination of the 
figures. 

“ Ilecr, Oswald, Flora fossilis alnskana : Flora fossilis arctlca, vol. 
2. do. 2. 1869. 

w Idem, pi. 4. figs. 2-4. 

“ Heer, Oswald, Miocene Flora von Island: Flora fosallls arctlca, 
vol. 1. p. 146, pi. 25. fl*«. 11. 16-18, 18b, 19a. 1808; BcUrUge sur fo» 
alien Flora Spttibergens: Idem, vol. 4. no. 1, p. 71, pi. 28, flg. 6a, 1877 ; 
Beltrflgc sur M lore nr n Flora von Nord-Canada: Idem. vol. 6. pt. 1. 
no. 8, p. 14. pi. 2, figs. 3. 4. 1880. 

• Penballow, D. P., Report on Tertiary planta of British Columbia : 
Canada Geol. Survey Kept. 1013, p. 39, 1008. 

“ Krysbtofovlcb, African, A new fossil palm and some other planta 
of the Tertiary flora of Japan : Geol. Boc. Tokyo Jour., vol. 27. no. 
322, p. 14, pi. 3. flg. 3, 1920. 
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Figure 3b, 'plate 50, shows one of the aments in close 
association ’with a leaf of Betuia prisca Ettingshausen, 
(p. 91), ar,d a similar association of leaves and aments 
was desoribed and figured by Heer 01 in connection 
with specimens collected by Hjalinar Fitruhjeim at 
Ninilcjaik and Port Graham, Kenai Peninsula, all of 
which* Heer included under Betuia prisca . It is quite 
probfable that they are specifically identical and that 
it vfould be reasonable and justifiable to consider our 
specimens of closely associated leaves and aments in 
a/similar light, but the conservative course would seem 
to be to restrict the specific name to the foliar organs 
and merely to note the more or less dose association 
with them of the other remains. 

Localities: Kachcmnk Bay, Kenai Peninsula. Matanuaka- 
Cook Inlet region, at entrance to Troublesome Gulch (original 
no. 3); collected by C. E. Weaver in 1906 (lot 4129) (pi. 9. 
fls. lb; pl- 34. fig. 1; pi. 50. tig. 2). Kachemak Bay, Kenai 
Peninsula, Bluff Point, 7 miles west of Homer, 30 feet below 
Bradley coal (original no. 910) ; collected by T. W. 8tunton 
and R. W. Stone in 1904 (lot 5820) (pl. 34, tig. 2). Knchemak 
Bay. Kenai Peninsula, Bluff Point, 7 mllea west of Homer, 
miles west of Cook Inlet Coal Field Co.’s mine (original 
no. 911) ; collected by T. W. Stanton and R. W. Stone in 1904 
.(lot 5821) (pl. 50. figs. 3b. 4). 

Betuia (branch) Knowlton 

Betuia (branch), Knowlton. Alaska, vol. 4. p. 153, pl. 24, fig. 2, 
liarriraan Alaska Expedition, 1904. 

This specimen is described as “ a single fragment of 
a branch showing the ienticels characteristic of the 
genus.” 

Collected by De Alton Saunders at Kukak Bay, 
Alaska Peninsula, in 1899 (U. S. Nat. Mus. no. 30076). 

Ocnus ALNU8 Gaertner 

Ainu a alnifolia (Goeppert) Rollick, n. comb. 

Plate 47. figures 7b, 8; plate 51, figures 3, 4. 5b, 6, 7 

4'orpinus alnifolia Goeppert, Deutsche geoL Geeell. Zeltsehr., 
vol. 4, p. 492, 1852; Die tertUre Flora von Schoasnltx In 
Schlesien. p. 19, pi. 4, fig. 11, 1855. 

There can be no question that considerable confusion 
•exists in connection with the identification of certain 
fossil leaves referred to the genera Ainu*, Corylus, and 
Carpinus , and it is more or less difficult to determine 
satisfactorily the names by which certain figures may 
best be designated. Characters utilized in determin¬ 
ing generic and specific differences are frequently so 
slight in leaves of these genera that comparisons of 
figures are generally inconclusive, except in the rare 
■event that every critical detail is depicted. It is with 
some hesitation, therefore, that I have ventured to re¬ 
fer our specimens to this species from the Eocene of 
the Old World, and to identify the genus as Alnus 
rather than Carpinus , which was the original generic 

M Heer. Oswald. Flora foeaUJt alnskaoa : Flora foseills eredea, vol. 
2. oo. 2. p. 29. pl. 3. flg. 6; pi. 5. figs. 6. 7. 1869. 


appelation. The only apparent difference, however, 
between Goeppert’s figure and those of the specimens 
from Alaska is that the dentition in the latter is some¬ 
what finer. In this respect they more closely resemble 
Alnus corraUina Lesquereux, 02 from the Tertiary 
(Miocene?) of California, and if all the specimens 
representing these two species had been found at the 
same locality it would have been difficult to regard 
them otherwise than as specifically identical. 

Comparison may also be made with Alnus serrulata 
f 088 ills Newberry, 08 from the Eocene of Oregon; 04 
with Corylus insigm* Heer, as figured by Abich 09 and 
Menzel; 00 and with Cat'pinus betviaides Unger. 07 

A number of other figures of species in these and 
allied genera in the Amentacene might be cited for 
purposes of comparison, but those mentioned are suffi¬ 
cient to indicate the difficulties encountered in at¬ 
tempting to arrive at a satisfactory specific identifica¬ 
tion. 

Localities: Port Camden Bay, Kuiu Island, southeastern 
Alaska (original no. 15b) ; collected by E. M. Kindle in 1905 
(lot 3651) (pl. 47. fig. 7b; pl 51. figs. 3. 4. 5b. 0. 7). Divide 
between Folger Creek and Nowltuu River. 19.15 miles N. 35° E. 
of north butte of Twin Buttes, central Yukon region (original 
uo. 2) ; collected by J. B. Mettle, Jr.. In 1915 (lot 7007) (pl. 
47. fig. 8). 

Alnua corylina Knowlton and Cockerell 

Plate 46, figure la; plate 49. figures 8, 9; plate 50, figure 1 

Affius corylina Knowlton and Cockerell. U. S. Geol. Survey 
Bull 096, p. 63. 1919. 

Alnus coryli folia Lesquereux. U. S. Nat. Mus. Proc., vol. 5, p. 
440. pi. 7, figs. 1-4. 1S82 [IS83J; U. S. Geol. Survey 
Terr. Kept., vol. 8. p. 258. 1883. 

Knowlton. U. S. Nat. Mus! Proc., vol. 17. p. 220, 1894: 
Geol. Soc. America Bull, vol 5. p. 583, 1894; U. S. 
GeoL Survey 17tli Ann. Kept., pt. 1, p. 884, 1896; Alaska, 
vol. 4. p. 155, Harrlman Alaska Expedition, 1904. 

This species does not appear to have been identified 
from elsewhere than Alaska and it is doubtful if it 
is distinct from Alnus dilttvianum Unger," from 

•* Lesquereux. Leo, The Cretaceous anil Tertiary flora *: U. 8. Geol 
Survey Terr. Bept., ?ol. 8, p. 248, pl. 51. tigs. 1-8, 1883. 

Newberry, J. 8., The Inter extinct floras of North America : U. S. 
Geol. Surrey Mon. 35. p. 66. pl. 46. flg. 6, 1808. 

M Incidentally It may be remarked as somewhat peculiar that nosa 
of these three species (ilrnu alnifolia, A. corrallina, and A. serrulata 
fassllU) appears to bare been recognised. heretofore, from elsewhere 
than Its typo locality; nor. apparently, la there any record or men¬ 
tion of any one of the apeclca elsewhere than in Its original place of 
publication. If. therefore, the Identification of the Alaska specimen* 
with any one of these species Is correct It la a matter of considerable 
Interest. 

* Abich, Hermann, Beltrttge xur PaiBontologle de* aalatlsehtn Rust- 
lands ; Acad. Imp. tel. 8t.-P4tersbourg Mem.. *4r. 6. Bel. moth, et phya., 
to). 7. p. 570 [341, pl. 7. fig. 3. 1858. 

•• Menzel, Paul, Ueber die Flora der Seafteuberger Braonkoblen- 
Ablagerungea; k. preuss. geol Laadeaonstalt Abb., n. ser.. no. 40. p. 
43, pl 2. fig*. 11, 12. 1906. 

91 Unger. Franx, Iconogripbla plantarum fosalllum: K. Akad. Wits. 
(Wien). Matb.-oscurwlas Cl. Denkscbr., vol. 4, p. 112, pl. 43, tig*. 6-8, 
1852. 

* Idem, p. 106. pl. 39. tigs. 16-18. 1851. 
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which certain of our smaller specimens, such as the one 
represented by figure 9. plate 49. can hardly be dif¬ 
ferentiated. The specimens upon which Lesquereux 
based the species were collected at Kacheniak Bay, 
Kenai Peninsula, by W. H. Dali in 1880, and specimens 
identified by Knowlton (Hardman Alaska Expedi¬ 
tion) were collected at Kukak Bay, Alaska Peninsula, 
by De Alton Saunders in 1899. Fragmentary and im¬ 
perfect specimens, however, are liable to be mistaken 
for certain forms of Corylus macquarrii (Forbes) 
Heer (see p. 88), which has an extensive geographic 
distribution, and it is possible that some of such fig¬ 
ured specimens may have been erroneously referred 
to that species. 

Localities: Knehemak Bay, Kenai Peninsula, Malanuska- 
Coolc Inlet region. Bluff Point, 7 miles west of Homer, about 
1 Vi miles west of Cook Inlet Coni Field Co.'s mine (original 
no. 911) ; collected by T. W. Stanton and R. W. Stone in 1904 
(lot 5821) (pi. 50. fig. 1: pi. 46, Ag. la; pt. 49, figs. 8. 9). 
KAcliemnk Bay. Kennl Peninsula, near entrance to Fritz Creek 
(original nos. 1 and 2) ; collected by C. E. Weaver In 1900 
(lot 4131). 

Alnua alaakana Newberry 

Plate 51. figure 8 

Alnm r alaakana Newberry. U. S. Nnt. Mur. Proc. f vol. 5, p. 
009, 1882 (1883] ; U. S. Geol. Survey Mon. 35. p. 65. 
pi. 48, fig. 8. 1898. 

Knowlton. Geol. Soc. America Bull., vol. 5, p. 582. 1894; 
U. S. Nat. Mus. Proc.. vol. 17, p. 220, 1894; U. S. Geol. 
Surrey 17th Ann. Kept., pt 1, p. 884. 1S96. 

It may be noted that in the figure of our specimen 
referred to this species the dentition, although fine, 
is slightly coarser than in Newberry’s figure, and that 
in ours three, of the secondary veins are prominently 
forked; otherwise it agrees, essentially, witli the spe¬ 
cific type. Also, it may be seen to resemble the figure 
of a specimen from the Tertiary of Spitsbergen, re¬ 
ferred by Heer® 0 to u Corylus macquarrii Forbes sp.” 

Newberry 1 described the type locality as tt Kootz- 
nahoo Archipelago, latitude 57°35'. longitude 
134° 19' ", and the collector as the 41 United States 
steamer Saginaw. February 18, I860”, of which Com¬ 
mander (afterward Hear Admiral) Richard Worsam 
Meade was at that time in command. 

The species does not appear to be definitely recog¬ 
nized from eke.where than Alaska, although fragmen¬ 
tary specimens from British Columbia were referred 
to it by Pcnhallow,* but without description or fig¬ 
ures. 

Locality: West shore of Cook Inlet, half n mile sooth of 
Oht Tyonek. Msfunuskn-Cook Inlet region (original no. 1) ; 
collected by C. A. Weaver in 1906 (lot 4130). 


•• fleer, Onwald, Bejtrflge tur foaallen Flora Splltbergens: Flora 
fans Ills arctic*. vol. 4. no. 1. p. 72. H 16. 6c. I. 1876. 

1 Newberry. J. 8.. op. <tft. (Mon. 35). p. 66. 

* Pen hallow. D. I*.. Report on Tertiary plant* of British Columbia: 
Canada Geol. Survey Rept. 1013. p. 37. 1008. 


Alnuu keferatcinii (Gocppert) L Tn £° r 

* 

Plate 22. figure 5b 

Ainu* kefersteinii (Goeppert) Unger, Synopsis Pin ptarum t*w 
allium, p. 215. Leipzig. 1845; f'blnris prutog.* 1 ^* Pt. 6, 
p. Ixzvlil, pt 33, figs. 1-4, Leipzig. 1845. 

Heer. Flora fossills nlasknna: Flora fo8*iJ»a arcth-.l, vol 2. 
n<». 2. p. 28. pi. 3. figs. 7. 8. 1869. 

Knowlton. U. 8. Nat Mu h. Proc.. vol. 17. p. 220, 18W; 
OeoL Soc. America Bull., vot. 5. p. 582. 1894 ; \\ S. Geo) 
Survey 17th Ann. Rept. 1895-96, pt 1. |>. 88-1 189b. 
Alnitc* keftrstcinii Gneppert. Acad. imp. set. 

Bull., vol. 2. |L 221, 1837. 

A great variety of leaf forms have been deserd** I 
and figured under this specific name, from time to 
time, by various authors; but a number of those might 
equally well be referred to other species. 

Our specimen resembles Unger’s figure 4, plate #; f 
Chloris protogaea, only in a general way; and the 
same may be said of the Alaskan specimens figured 
by Heer. The particular figure with which ours may 
be most satisfactorily compared represents a specimen 
from Greenland described by Heer.* The close resem¬ 
blance between these two constitutes my principal rea¬ 
son for referring our specimen to this species rather 
than to some other which it might be thought to re¬ 
semble about as closely. In one or another of its 
many leaf forms and recognized varieties the species 
is one of the most abundant in the Tertiary of the Old 
World. It is represented in paleobotanic literature 
by no less than 180 figures, and to one or another of 
its forms have been applied the varietal names alata 
Renault, 4 gracilis (Unger) Engelhardt, 5 lotifolia 
Heer,® longi folia Heer, 1 par rifolia Heer, 1 and subght- 
finstga Nnthorst.* 

In the North American continent, outside of Alaska, 
it was recorded by Lesquereux 10 from Wyoming and 
Colorado and provisionally by Knowlton 11 from 
Oregon. 

Localities: Chlgtilk, about 200 yards south of the native 
village, Chlgnlk Bay, Alaska Peninsula (original no. 906); 
collected by T. W. Stanton in 1904 (lot 3519). Collected by 
Fumbjelm. fide Klchwnld. at Nlnikhik village, west shore of 
Kenai Peninsula, Mntiinuxkn Cook Inlet region. 


•Heer. Oswald. Ole fnaalle Flora GrOulanda, pt. 2: Flora foanllis 
arctic*, veil. 7. p. SO. pi. 95. flic. 1, 1S83. 

4 Renault. Bernard. Plan tea fossllea mloctnea d'Advent-Bay (Kpita- 
hargl : Mux. Mat. nat. Pnrla Hull. vol. 6. p. 321. 1900. 

1 Engclhardt. riermauD. Eln Beltra* xur Kenntnlaa dvr Flora dea 
Timor* von l*r«*M*hru bet Rllln : K. k. geol. RHch>noaralt Verb.. 1870, 
p 296. 

4 liver. Oawald. Miocene batllxclie Flora, p. 68, pf. lf», flg. 7; pi. 20, 
Aka 1-4. Kdnigaberir. 1809. 

5 Idem. pi. 19. flea. D. 10; pi. 20. flga. 5-11. 

• ldrtn. p|. 10. ft a*. 1-6. 8 . 

• Nat Herat. A. (I . BeUragC no. 2. xur TertIBrflora Japan* : Bot. Ceo- 
tralbl. vol. 19. p. 86. 1884. 

14 I-e*Quereii*. Leo. The Tertiary flora: U. 8. Gaol. Survey Terr. 
Rept., vol. 7. p. 140. pi. 18. 0p«. 6-8; pi. 64, fig. 11. 1878. 

“ Knowlton. F- II.. KomII flora of tlio John Day Batin, Oregon : U. B. 
Geot. Survey Bull 204. p 43. 1902. 
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Alnus keferateinii var. Heer 

Ainu* kefersteinii var. Heer, Flora fossilla alftskana: Flora 
fossills arctica, vol. 2, do. 2, p. 28, pi. 5, flp. 9. 1889. 
Knowlton, U. S. Nat. Mas. Proc., vol. 17, p. 220, 1894; 
Geol. Soc. America Hull., vol. 5, p. 582, 1894; U. S. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 884, 1S96. 

This specimen represents one of the many leaf forms 
included within the species that differs conspicuously 
from the sj>ecific type. It was probably collected at 
Port Graham and Ninilchik, Kenai Peninsula, Mata- 
nuska-Cook Inlet region, by Hjalmar Furuhjelm, and 
may represent the specimen originally referred by 
Heer ■* to Alnus nostratum Unger, inasmuch as he 
discusses that species in connection with it. It ap¬ 
pears more probably, however, to represent a specimen 
of Corylus maecquanii (Forties) Heer. (See p. 88.) 

Alnus grandiflora Newberry 

Ainu* i/randi flora Newberry, U. S. Nat. Muk. Proc., vol. 5, 
p. 509. 1882 [18831. 

Knowlton, Geol. Soc. America Bull., vol. 5. p. 582, 1894 
[erroneously designated 14 Ainu* grandifolia' 1 ]; U. S. 
Nat. Mus. Proc., vol. 17, p. 220, 1894; U. S. Geol. Survey 
17th Ann. Kept., pt. 1. p. 884. 1898. 

This species, not subsequently referred to by New¬ 
berry or recognized by any other author, was collected, 
according to Newberry, by “ Capt. Howard, United 
States Navy,” 18 at Cook Inlet. 

The specific description is as follows: 

Leaves 4 to 5 Inches in leugtb by 3 Inches In width, ovate, 
rounded or wedge-shaped at the base, blunt-polntcd at the 
summit; margins coarsely dentate; nervatloo strong, crowded, 
32 or more parallel branches on either side of the midrib, the 
Intervals between these crossed by numerous parallel, mostly 
straight nervules, dividing the surface into oblong, quad¬ 
rangular nreoles. 

Alnus up. Grewingk 

Ainu* sp. Grewlugk, Butt. k. mineral. Gesell. Verb., J&brg. 
1848-49. pp. 114. 364, 1850. 

The specimen upon which this generic identifica¬ 
tion was based was stated to have come from Kenai 
Peninsula, but no definite locality was given. 

Alnua sp. Knowlton 

Alnus sp. Knowlton, Alaska, vol. 4, p. 155, pi. 28, fig. 2 (U. S. 
Nat. Mus. no. 30084]; pi. 33. fig. 4 [U. S. Nat. Mus. 
no. 300931, Harrininn Alaska Expedition, 1904. 

The specimens to which the figures above cited refer 
were collected by De Alton Saunders at Kukak Bay, 

“ Heer, Oswald. Utdrag or ett bref a S Prof. Oswald Heer rCraude 
fosslla vexter frtn Nordvestra Amerlka: K. 9venska vet.-akad. bfverg. 
FOrb.. vol. 25, no. 1, p. 64, 1868. 

*» “ Tbe Captain Howard referred to was evidently Capt. W. A. 
Howard, of the tJ. 8. Revenue Cotter Service. Shortly after the ces¬ 
sion of Alaska to the United States In 1807 the revenue cutter 
TA * coin * * • was dispatched to A Iasi-a • • • and Capi. W. A. 
Howard was Id general charge of the expedition.”—Extract from let¬ 
ter to Alfred H. Brook* from Capt. Commaudant E. P. Bertholf, U. 8. 
Revenne Cutter Service, dated Feb. 17. 1012. 
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Alaska Peninsula, in 1899. They apparently repre¬ 
sent pistillate catkins of a species of Alnus. 

Pistillate aments of Alnus sp.7 

Plate 50, figure 8 

Specimens that undoubtedly represent the remains 
of aments are associated with leaves of Ccrrylus , 
Be tula .> and Alnus in several of our collections. The 
larger ones were referred to the genus BefuJa (p. 92), 
and certain of the smaller ones to the genus Corylus 
(p. 90). The identification of certain of these re¬ 
mains, however, is not entirely satisfactory or con¬ 
clusive, although they undoubtedly belong to one or 
another of the genera mentioned, and the specimen 
represented by figure 8, plate 50, almost certainly rep¬ 
resents old pistillate aments of Ainu*. 

Locality: Kachemak Bay, Kenai Peninsula, Matanuaka- 
Cook Inlet region, near entrance of Frit* Creek (original noa. 
1 and 2) ; collected by C. E. Weaver In 1906 (lot 4131). 

Family FAOACEAE 

Genm FA0U8 Linnaeus » 

Fftgua antipofil Abich 

Plate 53, figures 1, 2 

Fagv* antipofli Abich, Acad. Imp. acl. St.-P4tersbourg Mrtn., 
s£r. 6, 8ci. math, et pbyg., vol. 7, p. 572 (36), pi. 8, fig. 
2, 1858. 

Heer, Flora foBBllla alankana: Flora fossllls arctica, vol. 
2. no. 2. p. 30. pi. 5, flg. 4a; pi. 7, figs. 4-8; pi. 8. fig. 1. 
1809. 

Knowlton, U. S. Not. Mub. Proc., vol. 17, p. 218, 1894; 
Geol. Soc. America Bull., vol. 5, p. 581. 1894; 11. 8. Geol. 
Survey 17tb Ann. Kept., pt. 1. p. 882. 1896. 

Fa(rus land folia Heer. K. svenska vet.-akad. Of vers. F5rh., 
vol. 25, no. 1, p. 64. 1868; Flora foaaiUa alasknnn : Flora 
fioMlIls arctica, vol. 2, no. 2, p. 30. pi. 5, flg. 4a ; pi. 7, 
figs. 4S, 1869. 

Fayut emarffinata H*»er. Flora fosslll* alankana: Flora fowl lls 
arctica, vol. 2. no. 2, p. 30. p|. 8, fig. 1, 1869. 

The specimens from Alaska upon which Heer based 
his identifications and descriptions of this species were 
collected by Hjalmar Furuhjelm at Port Graham, 
Kenai Peninsula, in the Matanuska-Cook Inlet region. 
Heer’s figures show a considerable diversity in the 
shape and size of the leaves, and our two specimens 
represent forms somewhat more elongated than his. 
Examination of the numerous published figures, how¬ 
ever, shows that considerable foliar diversity has been 
recognized by the several authors who have had occa¬ 
sion to discuss the species. It appears to have been 
especially abundant in northern regions—Japan. Sak¬ 
halin, Siberia, Greenland, and Alaska—in Tertiary 
time, and it was also described and figured by Sor- 
delli 14 from Italy; but it appears to be probable that 


” Borddll, Ferdinand*). Flora fosnlllt nosubi lea. p. 118, pt. 37. 
2-6: p). 18. figs. 7-13. Milan. 1806. 
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in Europe it has occasionally been confused with 
Fagus priatina Saporta 15 or vice versa. It is certainly 
very difficult, for example, to discern any characters 
that indicate a specific difference between Fagus anti- 
pofii as figured by Abich and Heer, and F . pristina as 
figured originally and subsequently 18 by Saporta. 

Specimens referred to Fagus antipofii from the 
Miocene(?) of British Columbia were listed by Pen- 
hallow ; ,T and from the Eocene of the Yellowstone 
National Park by Lesquereux, 18 but neither record was 
accompanied by a figure. Subsequently, however, 
Lesquereux 18 described and figured a fragmentary 
specimen from the Miocene of California, which he 
referred to the species, but its identity was questioned 
by Knowlton *° in a revision of Lesqucreux’s paper, as 
follows: 

This leaf, of which only the bane la present. La strongly 
suggestive of both Quercus olafseni and Q. nevadensis, but 
Beema to differ In being a thicker leaf with a heavier midrib 
and very numerous, clone, strong nervllles. 

Proof of the occurrence of Fagus antipofii on the 
North American continent, outside of Alaska, may 
therefore be regarded as based upon very slender 
evidence. 

It is apparent that a critical revision of this and 
allied species of Fagua, in connection with species of 
similar aspect in the genera Quercus and Caatanea , 
would be advisable before attempting to express defi¬ 
nite conclusions in regard to their specific identities 
or actual generic relationships. 

Locality: Kenal Peninsula, Matauuska-Cook Inlet region, 
statlou 116, 2V6 miles southwest of Point Naskowhak (origlual 
no. 110); collected by G. C. Martin in 1911 (lot 6061). 

Fagus feroniae Unger 

Fagus feroniae Unger. Synopsis plantarum fosslHum, p. 219, 
Leipzig, 1845; Chlorls protogaca, pt. 6. p. lxxix, Leip¬ 
zig, 1845; Idem, pt 9, p. 106, pi. 28. figs. 3. 4, 1847. 

Heer, K. svenska vet-akad. ftfvers. F6rb., vol. 25, no. 1, 
p. 64, 1868; Flora fossills alaskniia: Flora fosstlls arc- 
tica, vol. 2, no. 2, p. 31, pi. 0. flg. 9. 1869. 

Knowlton, U. S. Nat. Mus. Proc., voL 17, p. 219, 1S94; 
Geo!. Soc. America Bull., vol. 5, p. 581, 1804; U. S. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 882, 1896. 

A single specimen, collected by Hjalmar Furuhjelm 
at Port Graham, Ivenai Peninsula, in the Matanuska- 

*• Saporta, Clacton d*. fctudes tar la v#*4fatlon do sud-cst da la 
Franco ft 1'tpoQBO tertiaire. pt. 3; Annulet «cl. oat. IPtrls). a4r. 5. 
Bot unique, vol. 8, p. 60, pi. 6, figs. 1-3, 1867. 

* Saporta. Gaston de, Rechercbes cur la vegetation du niveau aqul- 

tanion de Maifcsqu*: Soc. gtol. France Pa)#ontologie. vol. 3. 

fnac. 2, M*m 9, p 60, pL 12 (16). p. 60. 1892. 

” Penhallow, D. P., Report on Tertiary plants of British Columbia: 
Canada Geo!. Survey Rept. 1013, p. 54, 1908. 

u Lesquereux, Leo, Liguitlc formation and foull Cora: U. S. Geol. 
a ad Geog. Survey Terr. Ann. Rept for 1872, p. 403, 1878. 

* Lesquereux, Leo, Report on the fossil plant* of the auriferous 
gravel deposits of the Sierra Nevada: Harvard Coll. Mus. Comp 
Zoology Mem., vol. 6. no. 2, p. 3, pi. 2. flg 13. 1878. 

"Knowlton. F. H.. Flora of the auriferous gravels of California - 
C. S. Geol. Survey Prof. Paper 73. p. 58. 1911. 


Cook Inlet region, was described and figured and re¬ 
ferred to this species by Heer, but its specific identity 
appears to be open to question. The figure is more 
suggestive of certain species of Quercus^ and it is ap¬ 
parently specifically identical with a leaf from Kache- 
mak Bay, Kenai Peninsula, that I have referred to 
Q. olafseixi (pp. 99-100, pi. 52, fig. 3). 

Three specimens from the Tertiary (Miocene?) of 
Nevada were described and figured and referred to the 
species by Lesquereux; 11 and it was recorded by Pen¬ 
hallow 22 as having been found in British Columbia; 
but a considerable diversity of leaf forms have been 
included in the species from time to time by various 
authors, and many of the specimens, such as those 
figured by Lesquereux, have only a remote resemblance 
to Unger’s figures of the specific type. 

There can be no question that more or less confusion 
exists in connection with the specific differentiation of 
the three species Fagus antipofii Abich (p. 95), F. 
ftroniae Unger, and F. deucalionis Unger (p. 97), 
especially in connection with the last two. This sub¬ 
ject was made the basis of a somewhat lengthy paper 
by Ettingshausen, 28 in which he described, figured, and 
named 15 varieties or forms of F. feroniae , relegating 
F. dcucationia to F. feroniae plurvnervia . ,4 This va¬ 
rietal or form name, however, has, of course, no valid¬ 
ity in nomenclature, and in any event F. deucalionis 
has priority of place in publication and should be ac¬ 
cepted as the specific designation with the name 
feroniae to designate a variety or form, if so identi¬ 
fied. 

The order of publication of the three species men¬ 
tioned is as follows: 

1. F. deucalionis Unger, Synopsis plantarum fosailium, p. 
218, 1845; Chlorls protogaea, pt. 6, p. lxxix. 1845; pt 9, 
p. 101, pi. 27, figs. l-O, 1847. 

2. F. feroniae Unger, Synopsis plantarum fosailium, p. 219, 
1845; ChlorU protogaea, pt. 6. p. lxxix, 1845; pt. 9, p. 106, 
pi. 28. figs. 3, 4, 1847. 

3. F. antipofii Abich, Beftrfige znr Palfiontologie de» asiati- 
achen liuselanda: Acad. imp. ed. St.-Pdersbourg MOm., s£r. 6, 
Scl. “atb. et phys., vol. 7, p. 572, pi. 8, flg. 2, 1858. 

In any attempt, however, at a critical analysis or 
revision of fossil remains of the genus Fagus especial 
attention should be given to its great development in 
Japan in Tertiary time, as set forth by Nathorst,*' 

«Lesquerenx. Lao. The Tertiary flora: U. 8. Ocol. Survey Terr. 
Kept., vol. 7, p. 146. pi. 10. fig*. 1-8. 1878. 

■ Penhallow, D. P., Report on Tertiary plants of British Columbia: 
Canada Geol. Survey Rept. 1013, p. 54. 1908. 

" Ettlngshauscn, Constamln von. Dio Formelemente der Euro- 
pUfschcn Tertlilrboche (Fogut feroniae Unger) : K. Akad. Wlsa. [Wien], 
Math, nntorwias. Cl.. Denkschr., vol. 01, pp. 1-16, pi*. 1-4, 1894. 

* Idem, p. 6, pi. 1, flga. 17. 18. 

•Nathorst, A. O., Contributions k la flore fossil* du Japon; K. 
svenska vet.-akad. Handl., vol. 20, no. 2. p. 43, pi. 1. flg. 1 ; pi. 4, flga. 
11-24 ; pi. 5. figs. 1-11; p). 6. figs. 1, 1883 ; Zur fosalleD Mora Japan’s: 
Palaeont. Abb., vol. 4, no. S. pp. 202 (8). 204 (10), 210 (16). 211 
(17). 216 (22). 222 (28), 223 (29), 227 (33). 231 (37), pi. 18 (2). 
flg. 3; pi. 19 (3). flga 2, 3. 5; pt. 21 (5). flgs. 2-^t; pi. 25 (9), flgi. 
1. 2. 111 P*. 27 (11). flga. 2-7; pi. 28 (12), flgs. 1-10, 1888. 
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who described and figured several new species and dis¬ 
cussed their affinities with other fossil and certain liv¬ 
ing species. Apparently, despite numbers, there was 
little specific modification or differentiation in the fo¬ 
liar characters of the ancestral species of the genus, 
and for the most part, these differ little from their 
existing progeny, and some are, apparently, identical 
with certain living species. 

Fagus deucalionis Unger 

Plate 53, figure 3 

Faff uk deucalionis Unger, Synopsis plant a rum fosslllum, p. 218, 
Leipzig. 1845; Clitoris protogaea, pt 6, p. lxxlx, Leip¬ 
zig, 1845, pt 1, p. 101, pi. 27, figs. 1-6. 1847. 

Leequereux, U. 8. Nat. Mus. Proc., vol. 5, p. 446. pi. 8, flg. 1, 
1882 [1883J; U. S. Geol. Survey Terr. Rept, vol. 8, 
p. 259. 1883. 

KnowItoD, U. S. Nat. Mus. Proc., vol. 17. p. 219, 1804; 
Geol. Soe. America Bull., vol. 5, p. 581. 1894; V. S. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 883, 1896. 

The first identification of this species as an element 
in the Tertiary flora of Alaska was that by Lesquereux, 
based on a specimen collected by W. H. Dali in 1880 
at Kachemak Bay, Kenai Peninsula, in the Matanuska- 
Cook Inlet region. This specimen and ours are fairly 
representative of the species as originally figured by 
Unger (figs. 5, 6), and such a diversity of leaf forms 
were subsequently included in it by other authors that 
I have no hesitation in adding the Alaska specimens 
to the series. 

The peculiar forked secondary nerve, depicted on 
the left-hand side of the figure of our specimen, is 
almost certainly a morphologic lesion in this particu¬ 
lar leaf and is not a specific or varietal character or 
feature, although it is of interest to note that a similar 
peculiarity was depicted by Heer 56 in a leaf from 
Greenland that he referred to the species, but at the 
same time remarked on its resemblance to Fagru anti¬ 
pofii Abich. (See p. 95.) 

The species has also been more or less confused with 
Faya* feroniae Unger (p. 96), but most of the speci¬ 
mens from the Arctic regions—Greenland, Iceland, 
and Spitsbergen—described and figured by Heer ” can 
be readily recognized and differentiated from the more 
finely, sometimes doubly dentate leaves commonly re¬ 
ferred to Fagus feroniat. 

In America it does not appear to have been definitely 
identified from elsewhere than Alaska. 


■Heer, Oawald, NacbtrHge tar Mlocenen Flora OrOoIaoda: Flora fos- 
allli a ret tea. vol. 3, no. 8. p. 8. pi. 3, flg. 12, 1874. 

r Hear, Oswald. Mioceu* Flora von NordgrOoUnd: Flora foaaUis 
arctlca, vol. 1, p. 105. pi. 8. fig*. 1-4; pi. 10. fig. 6: pi. 46. flg. 4. 1868; 
Mioctoe Flora von Island: Idem, p. 149, pi. 25. flg. 32; Mlocane 
Flora von Spitsbergen: Idem, p. 169, pi. 31, fig. 3b; Naohtrlge *nr 
Mloccnen Flora GrOnlands: Idem. vol. 3, no. 3. pp. 5. 11. pi. 8. Up*. 
II, 12, 1874; BeltrHge *or foeellen Flora Spitsbergen*: Idem, vol. 4. 
no. 1. p. 78. pi. 15, fig*. 5b. 6; pi. 18. fig. lb; pi. 31. flg. 7. 1876; 
NachtrKge aur focrilen Flora Grflolftnd*: Idem, vol. 6, pt 1. no. 2. p. 
10. p). 4, figs. 2, 3, 1880; Die foeslte Flora GrOnlanda, pt. 2: Idem, 
vol. 7, p. 83. pi. 95, figs. 8-12, 1888. 


Locality: West show of Cook Inlet, half a mile south of Old 
Tyonek, Mstanuska-Cook Inlet region (original no. 1); col¬ 
lected by C. E. Weaver in 1906 (lot 4130). 

Fagus alnitifolia Holtiek, it. ap. 

Plate 52, figures 5a, 7 

Leaf lanceolate-cordate, with an attenuate, acute 
apex, about 6 centimeters in length by 3.75 centimeters 
in maximum width; margins undulate; venation pin¬ 
nate, craspedodrome; secondary veins about 10 on each 
side, opposite or subopposite below, subopposite and 
alternate above, the basilar pair weak and bent down¬ 
ward, those next above leaving the midrib at obtuse 
angles of divergence, the upper ones diverging at more 
acute angles. 

This species is apparently of the same general type 
of leaf as Alnites subcordatvs Goeppert,* 1 and the re¬ 
semblance between them is so close that it is difficult 
to escape the idea of their near relationship, if not spe¬ 
cific identity. It is also more or less suggestive of a 
leaf from Port Graham, Kenai Peninsula, collected by 
Hjalmar Furuhjelm and described and figured by 
Heer under the name Fagus antipofii var., and of 
F. emarg'mata , which has a broadly cordate base sim¬ 
ilar to ours. A more perfect specimen than the one 
upon which our species is based might show characters 
that would serve to unite it with some previously de¬ 
scribed species, such as one of those above cited; but 
in the meantime it may be regarded as a distinct 
species. 

Locality: Kachemak Bay, Kenai Penlusula, Matanuska-Cook 
Inlet region, at entrance to Troublesome Gulch (original no. 
3); collected by C. E. Weaver in 3906 (lot. 4129). 

Fagus ap. Heer 

Foyu4 sp. Heer. K. svenska vet-akad. Gfvere. Forh., voL 25, 
no. 1, p. 64. 1868 . 

The generic identification above cited was recorded 
by Heer in his list of fossil plants collected by Hjal- 
mar Furuhjelm nt Port Graham, Kenai Peninsula, in 
the Matanuska-Cook Inlet region. It is probably one 
of the several forms that he subsequently described 
and included under Fagus antipofii Abich. #0 (See p. 
95.) 

Genoa CA8TANEA Adasaon 
Cafitanea eastaneaefolia (Unger) Knowltoa 
Plate 53, figures 4-6 

Uostanca castoncaefolia (Unger) Knowlton, U. S. Geol. Survey 
Boll. 152, p. 60. 1898. 

Fagus costantac folia Unger, Synopsis plants rum fosallium, p. 
218, Leipzig, 1845; Cbloris protogaea, pt. 6, p. lxxlx, pi. 
28. fig. 1. Leipzig. 1845. 


■Goeppert, n. R . Beltrflge mr Tertlttrflora Scbleslca'a: ralaeonto- 
graphics, vol. 2. p. 272 114], pi. 33 [1], flg. 6. 1862. 

•Hm, OawaM. Flora foaslll* ala alcana: Flora, foaallia arctlca, vol. 
2, DO. 2. p. 31, pi. 8. flg. 1. 1869. 

“ H«r. Oswald, Flora foaallia alaskana: Flora foaallia nrctlca, vol. 2. 
do. 2. p. 30. 1869. 




98 


THE TERTIARY FLORAS OF ALASKA 


Heer, K. gveneka vet.-akad. Of vers. FtJrh., vol. 25, no. 1. 
p. 64, 1868; Flora fo&dlts arotlca, vol. 1. p. 106. pi. 10. 
fig. 8; pi. 46. figs. l-3b, 1868. 

Costanea unyeri Heer, Contributions to the fossil flora of 
North Greenland: Flora fossllls nrctica. vol. 2, no. 4, p. 
470, pi. 45. figs. 1-3; pi. 46. fig. 8, 1809; Flora fossllls 
alaskana: Idem, no. 2, p. 32, pi. 7, figs. l-3b. 1S69. 

Knowlton. U. S. Nat. Mus. Proc., vol. 17. p. 219, 1894; 
Geol. Hoc. America Hull., vol. r», p. SBl, 1804; U. 8. 
Oool. Survey 17th Ann. Kept., pt. 1, p. 883, 1896. 

The first specimens of this species recorded from 
Alaska were collected by Hjalmar Furuhjelm at Port 
Graham, Kenai Peninsula, and on Keku [Kuiu] Is¬ 
land, southeastern Alaska, and were identified, de¬ 
scribed, and figured by Heer, first under the name 
Fagus cast ancae. folia Unger and subsequently under 
Costanea ungen Heer. 

The species is abundantly represented in the Ter¬ 
tiary flora of the Old World. It was recorded from 
Canada by Penhallow, 41 and specimens from the 
Miocene of California were described and figured by 
Lesquereux. 82 Its presence in the Tertiary flora of 
Alaska was to be expected, as it is a prominent ele¬ 
ment in the equivalent floras of Greenland, northern 
Japan, and Sakhalin. 

Localities: Near head of Hamilton Bay. Kupreunof Inland, 
southeastern Alaska (original do. 55) ; collected by A. F. Bud- 
dington Id 1922 (lot 7565) (pi. 53, fig. 4). Port Camden, about 
3 miles southwest of Corn Island, Kulu Island, southeastern 
Alaska (original no. 271); collected by A. F. Buddlugton In 
1922 (lot 7580) (pi. 53. fig. 5). Eska Creek, Matanuska coal 
field, Matanuska-Cook Inlet region: collected by Theodore 
Chapin in 1910 (lot 5897) <pl. 53, fig. 6). 

Genu* QUERCUS Linnaeus 
Quercus peeudocastanea Goeppert 

Plate 54, figures 4, 5 

Quercus pseudocastanea Goeppert, Palaeontographiea, vol. 2, 
p. 274 [161, pi. 35 (3), figs. 1. 2. 1852. 

Heer, K. svenska vet.-akad. Ofvers. Fttrh., vol. 23, no. 1, p. 
64, 1868; Flora fossllls alaskana: Flora fosaills aretlca. 
vol. 2. no. 2, p. 32, pi. 6. figs. 3-5. 5b. 1869. 

There apears to be no question that our specimens 
are specifically identical with those collected by 
Hjalmar Furuhjelm at Port Graham, Kenai Penin¬ 
sula, and referred to the above Old World Tertiary 
species by Heer, but comparison with Goepj^rt’s fig¬ 
ures of the type specimens of the species indicates 
leaves somewhat smaller and with somewhat sharper 
lobate dentitions, and it may be that the Alaska speci¬ 
mens are not identical with the Old World Q. pseudo- 
costanea . The differences are too slight, however, for 
specific differentiation. The species was recorded by 
Penhallow 38 from the upper Eocene of the Quesnel 

■* PuobaJIow, D. P„ Report on Tertiary plants of Brit lab Columbia: 
Canada Geol. Surrey Rept. 1013, p. 43, 1008. 

* Lcequereux, Leo, The Cretaceous and Tertiary floras : U. S. Geol. 
Surrey Terr. Kept., vol. 8. p. 240. pi. 52, d*e. I. 3-7. 1883. 

* rinhaDow, D. I\. Report on Tertiary plants of Brltlah Columbia : 
Canada Geol. Surrey Rept. 1013. p. 28, 1008. 


River region, British Columbia^ but it has not been 
recognized from elsewhere in America. 

Localities: Cache Creek, half a mile above Cache Creek 
Mining Co.’s camp, Yentna River. Matauuska-Cook Inlet region 
(original no. 1) ; collected by 8. R. Cuppa In 1911 (lot G063) 
(pi. 54, fig. 4). Nenana coal field, Turnout region. Coal Creek 
just west of Hcaly Crock Coal CorporatIon’s mine (original no. 
23AC7) ; collected by S. R. Capps In 1923 (lot 7622) (pt. 54. 

fig. Si. 

Quercus fumhjelmi Heer 

Flute 55 

Quercus funihfelini Heer, K. svenska vet.-akad. Ofvers. Forh., 
vol. 25, no. 1. p. 61, 1868; Flora fossllls alaskana: Flora 
fossllls nrctica, vol. 2, no. 2, p. 32, pi. 5, fig. 10; pi. 6, 
figs. 1, 2. 18G9. 

Knowlton, Geol. Hoc. America Bull., vol. 5, p. 582, 1894; U. 
S. Nat. Una. Froc., vol. 17, p. 219, 1894; U. 8. GeoL Sur¬ 
vey 17th Ann. Rept., pt. 1. p. 883, 1896. 

This species was based by Heer upon specimens col¬ 
lected by Hjalmar Furuhjelm at Port Graham, Kenai 
Peninsula, and until the discovery of our specimen 
these were the only ones recorded in paleobotanic lit¬ 
erature, so far as I am aware. 

Our figure may be especially compared with Heer’s 
figure 10, and, to judge from the thickness of the mid¬ 
rib, it was an even larger leaf than the one figured 
by Heer. Our specimen measures about 20 centime¬ 
ters in length, and apparently only about half the leaf 
is represented. 

Locality: Kootznahoo Inlet, Admiralty Island, southeastern 
Alaska (original uo. IX) ; collected by W. W. Atwood In 1907 
(lot 4390). 

Quercus etymodrys Unger 
Plate 54, figures 6, 7 

Quercus etymodrps Uuger, K. Akad. Wfas. [Wien], Math. 
naiurwlsM. CL, Denkachr., vol. 7, p. 175 (18), pi. 3. fig. 3. 
1854. 

This sj>ecie$ has been recognized in a number of 
different forms from middle and upper Tertiary lo¬ 
calities in the Old World but has not heretofore been 
recorded from the New World. The Alaskan speci¬ 
men is difficult to differentiate from certain forms that 
have been referred to Quercus pseudocast ai\ea Goep¬ 
pert, described above, and as both species occur in 
the same collection from Alaska these might almost as 
well be regarded as specifically identical, or as va¬ 
rietal forms of the same species. 

Mussalongo 84 described and figured specimens of 
Quercus etymodrys , including four varieties, all from 
the Tertiary of eastern Italy; and a comparison of 
our sj>eciniens with certain of these fails to show any 
characters by means of which they may be definitely 
or even tentatively differentiated. Thus, our small- 
leaved form, represented by figure 6, may be compared 

•• Maanolongo, Abrimo, Studll nulla flora fosalle e leologka at rati- 
graphic* d**l .Seoigalllese. pp. 178-181. pi. 22-23, flg*. 3. 5, 7. 10. 11. 
12. 14; pi. 31, tig. 5; pi. 42. flg. 12. Iiuola. 1859. 
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with Massa Ion go’s figure 5, plate 22-23, which is desig¬ 
nated var. microdonta , and our larger form, repre¬ 
sented by figure 7, may be compared with his varieties 
canonica (pi. 22-23, figs. 3, 14), amphypsia (pi. 22-23 f 
fig. 7; pi. 31, fig. 5). and enielea (pi. 22-23, figs. 10-12; 
pi. 42, fig. 12). Incidentally, also, it may be noted that 
he maintained Q . pseud ocas lane a as a distinct species 
(p. 177, pi. 22-23, fig. 6), although included in the 
same collection with Q. etymodi'ys and its varieties. 

Locality: Nenana cool field. Taoana region. Coal Creek Just 
west of Healy Coal Corporation's mine (original no. 23AC7); 
collected by S. R. Cappa In 1923 (lot 7622). 

Qucrcun gronlandica Heer 

Plate 54, figure 3; plate 67, figure 6 

Qaercua erdnlandka Heer. Naturf. Qesell. Zurich Vlerteljahra- 
ochr., vol. 2, p. 276, 1806; Flora fossllls nrctlca, vol. 1, 
p. 108, pi. 8, fig. 8; pi. 10, figs. 3, 4; pi. 11, fig 4; pi. 47, 
fig. 1, 1808. 

Newberry, U. S. Geol. Survey Mon. 35. p. 75. pi. 51. fig. 3 
(in part) ; pL 54, figs. 1, 2, 1898. 

Although our specimen is shorter and relatively 
broader than nearly all of those figured by Heer and 
other authors, its specific identity can hardly be 
doubted, especially as a considerable variation in size 
was recognized by Heer ” in connection with the speci¬ 
mens described and figured from the Arctic region. 

Specimens from Cook Inlet, Alaska, figured by 
Newberry, s * show an even greater diversity in size and 
shape than those figured by Heer, and Newberry’s 
figure 2, plate 54, although representing only a frag¬ 
ment, indicates a short, broad leaf, of the same general 
type as ours. 

The species has apparently been recorded from only 
three localities outside the Arctic region—the Isle of 
Mull, Scotland, by Gardner, 47 under the name Quer- 
cites groenlandicus; Upper Silesia, by Steger; 3 * and 
Italy, by Paolucci. 11 In this connection, however, it 
may be pertinent to remark that certain spec imens re¬ 
corded in paleobotanic literature as Fagus dentata 
Goeppert, Quercus furuhjelmi Heer, Quercus pseudo¬ 
cast ansa Goeppert, Castanea at avia Unger, Castanea 
caxtaneae folia (Unger) Knowlton (= Fagus ctittamcae- 

m Hevr, Oswald. Die Miocene Flora und Fauna Spitfberffcua: Flora 
foaallia arctic*, p. 66. pi. 12. Ags. 1-4, 1870; Contributions to the 
foaell Aora of North Greenland: Idem, vol. 2. no. 4. p. 471. pi. 45, 
flic. 4. 1869: Nachtrl** *ur foaallen Flora Orttnlanda: Idem. vol. 6. 
pt. 1, no. 2. p. 10. pi. 4. Ag. 6. 1«86; D*« foaalle Flora OrOnlanda, pt. 
2: Idem. vol. 7. p. 80, pi. 80. 0 K 4; pi. 80. Dr* I, 2; pi. 01. 8*a. 1. 2. 
1883. 

“Newberry, J. 9.. The later extinct Aoraa of North America: U. 8 
Geol. Survey Moil. 35, p. 75. pi. 51. As. 3 In port; pi. 54. flftN. t. 2, 
1808. 

"Gardner, J. S.. On the leJf beds and travels o! Ardtun. CarsalR. 
etc., lo MuU: Oeol. Soe. London Quart. Jour., vol. 43, p. 291, pi. 14, 
A*. 2. 1887. 

* Steger, Victor, Die achwefelftlhrenden Schlchten von KokofchUt* 
la Oberachleelen und die in Ibaen auftretende Tertlirflora. p. 18, Hat!- 
bor, 1883. 

“Paolucci, Luigi, Nuovl material! e rlcercbe crlttche aulle plante 
foesUI tenlarle del geaal di Ancona, p. 49. pi. 7. Age. 50.C, 51.V, An 
cons, 1896. 


folia Unger, Castanea ungeri Heer), Pfanera ungeri 
Ettingshausen, etc., are very difficult to sepurate from 
certain forms referred to Quercus gronlandica , and 
it seems probable that a thorough study and review 
of all the available material relating to these several 
species would result in more or less of a shifting and 
rearrangement of names and, possibly, in an enlarge¬ 
ment of the geographic distribution of the species last 
named, as now recognized. 

The generic relationship of our specimen is, appar¬ 
ently, with Quercus , and it is similar in type to the 
living Q. prinuSy the rock chestnut oak. 

Localities: Mutanusku coal field, Mutanuska-Cook Inlet re¬ 
gion, 2\4 miles northwest of United States locating mona¬ 
ment no. 1, elevation 2,750 feet; collected by O. C. Martin In 
1910 (M 5899) (pi. 54. fig. 3). E*kn Creek. Mntanuaka coal 
field; collected by Theodore Chapin In 1910 (lot 5897) (pi. 67, 
fig- 6). 

Quercus nevadensis Lesquereux 
Plate 54, figures 1, 2 

Quercus net>arfe*«is Lesquereux. Harvard ColL Mus. Comp. 
Zoology Mem., vol. (V, no. 2, p. 5. pi. 2, figs. 3. 4. 1878. 

This species is peculiar in several respects, and our 
specimens, though fragmentary, appear to show not 
only the general characters of the species but also 
those that are more or less unique, particularly the 
unequal spacing of the secondary veins. 

The species was based on specimens from the Mio¬ 
cene of California and, so far as I am aware, has not 
been recorded from elsewhere than the type locality 
until it was identified in the Alaska Tertiary flora. 

Locality: Yukon River, south bank, Just above Rampart, cen¬ 
tral Yukon region (original no. 3AH10) ; collected by Arthur 
Hollick and Sidney Paige In 1903 (lot 3247). 

Quercus olafseni Heer 

Tlate 52, figure 3 

{Jucrcut olafneni Heer. Flora tertiarla Helvetlae, vol. 3. p. 819, 
1859; Flora fossllls arctlca, vol. 1. p. 109, pi. 10, fig. 5; 
pi. 11, figs. 7-12; pi. 46, fig. 10; p. 138, pi. 22, fig. 7. p. 
149, pi. 26. fig. 6. 1868; Contributions to the fossil flora 
of North Greenland: Idem, vol. 2, no. 4. p. 471, pi. 46, 
fig. 2, 1869; Miocene Flora der Insel Sacha) In: Idem, 
vol. 5, no. 3, p. 38, pi. 7, fig. 6; pi. 12, figs. 4, 5, 1878; 
NaHitrUge zur fwwilen Flora Gronlaods: Idem, vol. 6, 
pt. 1, no. 2, p. 10. pi. 4. fig. 9. 1880; Die fottslle Flora 
Grttnlande, pt. 2: Idem. vol. 7. p. 90, pi. 91. fig. 3. 1883. 

A number of somewhat diverse forms were included 
by Heer under this specific name. His first figured 
specimen (pi. 10, fig. 5) represents an ellipsoidal leaf 
with a broad cuneate base, similar to ours, whereas 
most of his other figures show tapering bases. Cer¬ 
tain of the specimens, also, are not readily distin¬ 
guishable from some that were referred to Quercus 
gronlandica Heer, described above; from which it is 
said by the author to differ in the character of the den¬ 
tition— Q. gronlandica having a single series of teeth 
and Q. olafseni having a major and a minor series. 


Google 
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This distinction does not persist throughout, however, 
as certain specimens of the latter species, including 
ours, have single teeth above and are irregularly den¬ 
tate below. A fragmentary specimen might therefore 
be identified as either one of the species. 

Quercus olafscni may be regarded as a typical Ter¬ 
tiary species of the Arctic zone. It was originally 
described from Iceland, by Heer, and subsequently by 
tlie same author, from Greenland, the Mackenzie River 
region in British America, and the island of Sakhalin; 
hence its discovery as nn clement in the Tertiary flora 
of Alaska was to be expected. It has been recorded 
from localities outside the Arctic zone, but the identi¬ 
fications upon which the records were based are not 
conclusive. Two specimens were described and fig¬ 
ured bv Lesquereux 40 —one from the Eocene of North 
Dakota, the other from the Miocene of California; 
but the latter was relegated by Knowlton 41 to Quercus 
nevadensis Lesquereux, 42 and the former is open to 
question. The only other record of the species in 
America was by Knowlton, 42 based oil specimens from 
the Eocene of the Yellowstone National Park. They 
were not figured, and he remarked, in connection with 
a brief description, that “they are undoubtedly the 
same as the leaves figured by Lesquereux ”—referring 
to the two figures previously cited. 

So far as I am aware the only published record of 
the species from any locality in the Old World was 
made by Steger, 44 in a list of identifications without 
any accompanying illustrations, of Tertiary plants 
from upper Silesia, included in an inaugural disserta¬ 
tion for a doctorate degree, presented before the 
faculty of philosophy of the University of Breslau, 
in 1883. 

From an analysis of these records it may be seen 
that very meager evidence is available upon which to 
assume the occurrence of the species outside the Arc¬ 
tic region; although a closely similar species, from the 
Eocene of Belgium, was described and figured by 
Saporta and Marion 4ft under the name Quercus 
diplod&tv , in connection with which the authors re¬ 
marked 46 that u Le Quercus olafseni ressemble £vi- 

"L—QW tft Ul. Leo, The Cretaceous and Tertiary floras: U. 8. Geol. 
Survey Terr. Kept., to). 8. p. 224. pi. 48. flic. 4 : p. 245. pi. 54. flg. 3. 
1883. 

" Knowlton. P. H.. A catalogue of the Cretaceous and Tertiary 
plants of North America : U. 8. Geol. Survey Bull. 152. p. 195. 1898. 

" LeftQocreux, Leo, Report on the foaaU plants of the auriferous 
(travel deposits of the Sierra Nevada: Harvard Coll. Mui. Comp. 
Zoology Mem., vol. 6. no. 2. p. 5. pi. 2. figs. 3. 4, 1878. 

"Knowlton. P. H., PoMtl flora of tbe Yellowstone National Park: 
U. 8. Geol. Survey Mod. 82. pt. 2. p. 707. 1899. 

"Steger. Victor, Pie schwefelfUhrenden Schlcbtcn von Koko'cbtitz 
In Oberscbleslen und die In Ihnen auftretende TertlAr floro. p. 17, 
Batlbor. 1883. 

•Snporta. Gaston de. and Marlon. A. F-. Revision de la flore beer- 
alenne da Gellndtn: Acad. roy. Belglqne M#m. conr. et Mtfm. aav. 
Grangers, vot. 41, no. 3, p. 38, pi. 4, flge. 8. 7; pi. 5. figs. 1-9: pi. 6. 
fllf? 1-6; pi. 7. flg. 1, 1878. 

"Idem. p. 41. 


derameni aux feuilles normales et moyennes du Q . 
diplodon. La double dentelure, la disposition des 
principals nervures • * * tout Concorde pour 
rapprocher les deux ©spaces qui semblent avoir 6te 
tracees sur un module commun.” 

Locality: Cook Inlet, west shore, south of Old Tyonek, 
Matannska Cook Inlet region; collected by O. A. Weaver Sep¬ 
tember 14, 1906 (lot 4130). 

Quercus steenatrupiana Heer 

Plate 52, figures 5b. 6 

Querous steenatrupiana Heer, Miocene Flora von Nordgrflo- 
land: Flora foasllls arctica, vot. 1, p. 100, pi. 11, fig. 5; 
pi. 46, figs. 8. 9, 1868; Contributions to the fossil flora 
of north Greenland: Idem, vol. 2, no. 4, p. 472, pi. 46, 
flg. 4, 1860; Die foaslle Flora Grdnland* pt. 2: Idem, vol. 
7, p. 92. pi. 69. flg. 6, 1883. 

These specimens belong to the general foliar type 
represented by Quercus grdnlandica Heer (see p. 09, 
pi. 54, fig. 3; pi. 57, fig. 6) and Q. steenstrupiana Heer 
and the somewhat obscure but discernible minor den- 
ticulations between the major dentitions appear to 
identify it with the latter. 

The only other record of the species in America, so 
far as I am aware, was by Lesquereux, 47 based upon a 
doubtful identification of a specimen from the Terti¬ 
ary (Miocene) of California. 

Localities: Kachemak Bay, Kenai Peninsula, Matanuska- 
Cook Inlet region, at entrance to Troublesome Gulch (original 
no. 3) ; collected by C. E. Weaver in 1906 (lot 4129) (pi. 52, 
flg. 5b). Bryant Creek, npper Yukon region (original no. 3AP 
350); collected by L. M. Prindle In 1908 (lot 3229) (pi. 52, flg. 6). 

Quercna platania Heer 

Plate 44, figures 5, 6 

Quercus platania Heer, Miocene Flora von NordgrBnland: 
Flora fossilis arctica, vol. l, p. 109, pi. 11, flg. 6; pi. 46, 
flg. 7, 1868. 

Several specimens of this species were figured by 
Heer," from localities in Greenland and Spitsbergen, 
in addition to the typo specimens from Greenland, 
with most of which our two agree quite satisfactorily, 
although in each of them the apex is missing. 

A specimen from Wyoming referred to this species 
by Lesquereux 49 was regarded by Knowlton, 80 with 
good reason, as erroneously identified and was given 
the new and more appropriate name Platamm cordata. 

41 Leaqjfr«*ux. Le*. Report on tbe fosaU plants of the aarlferooa 
RraTcIs of the Sierra Nevada : Harvard Coll. Mua. Comp. Zoology Mem., 
vol. 6. no. 2, p. 59, 1878. 

"Ileer, Oswald. Contributions to the fossil flora of North Green¬ 
land : Flora foesllla arctica. vol. 2, no. 4, p. 472. pt. 48, flg. 5; pi. 55, 
Og. 3c. 1S69; Die Miocene Flora und Fauna Spitsbergen: Idem, no. 3, 
p. 67, p). 12. figs 5. 6a. 7. 1870: Bcltrlge *ur fossllm Flora Bplts- 
bergi-us: Idem. rol. 4. no. I. p. 74, pi. lfl, flg. 1, 1870; Die fossil© Flora 
GrOalands. pt. 2: Idem, rol. 7. p. 91. pi. 68, flg. 1, 1878. 

«* Lcaquereu*. Leo. The Tertiary flora: U. 3. Oeol. Surrey Terr. 
Rept. rol. 7. p. 160. pi. 21. flg. 1. 1878. 

" Knowlton. F. n.. A catalogue of tbe Cretaceous and Tertiary 
plants of North America : U. S. Geol. Survey Bull. 152, p. 169, 1808. 
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Another specimen, from Alberta, referred to the 
species by Dawson, 61 was also regarded by Knowl- 
ton 61 as erroneously identified and was renamed 
Quercua dowaoni. 

The species does not appear to have been satisfac¬ 
torily identified in America from elsewhere than 
Alaska; but specimens from Saxony, that appear to 
represent the species, were described and figured by 
Engelhardt. 01 

Our figures may be especially compared with those 
of Heer’s Greenland specimens. 34 

Localities: Mulauunka coal field, Matanuska-Cook Inlet 
region, 2% miles northwest of United States locating mono- 
mcnt 1, elevation 2,760 feet; collected by G. C. Martin In 1910 
(lot 6899) (pi. 44, fig. 6). Sheep Valley, Matanaska coal field, 
Matauuska Cook Inlet region, arkose series; collected by G. C. 
Martin In 1910 (lot 5900) (pi. 44. fig. 6). 

Quercua juglandina Heer? 

Plate 42, figures la, 2; plate 48, figure 2 

Quercua juglandina Heer, Die fosaile Flora Grtinlaod*. pt 2: 
Flora foasUb arctica, vol. 7, p. 89, pi. 71, fig. 19; pi. 74, 
figs. 4-7; pi. 76, fig. 12; pi. 102, fig. 9a, 1883. 

Heer’s figures of this species include leaves that show 
• considerable variation in shape and size, although 
none are perfect Our specimens also are all frag¬ 
mentary, but they compare satisfactorily with certain 
of the similar fragmentary remains depicted by Heer. 
It must be admitted, however, that the species is not 
very well defined, and fragmentary remains are liable 
to be confused with similar remains of other species 
that resemble it more or less closely, especially when 
they occur in collections from the same locality. This 
is the condition that exists in connection with a large 
number of the specimens collected in the Matanuska 
region of Alaska, referred to species in the Jug- 
landaceae and Fagaceae, as may be seen by a glance 
it the species of Juglans , Hicoria^ and Quercua from 
that region described and figured in this paper; and 
inspection of the figures of the same and closely re¬ 
lated species in the equivalent flora of the Upper 
Atane beds of Greenland, described by Heer, 66 will 
reveal the fact that a similar condition exists in con¬ 
nection with the flora of that horizon and region. 
Only tentative identifications can therefore be made of 
many of these specimens, and the discovery, at any 
time, of perfect specimens of species now represented 

“ Daw-son, J. W., On foaall plants collected by Mr. B. A. McConnell 
on Mackemle River and by Mr. T. C. Wcwton on Bow River: Boy Boc. 
Canada Trans., vol. 7, aec. 4. p. 72. p(. 11, 1820. 

“ Knowlton. F. EL, op. clt., p. 191. 

“ Bngelhardt, Hermann, Die Tertllrflora von GObren: K. leop.-car. 
dentsch. Akad. Naturf. Nova Acts, vol. 36. no. 3. p. 22, pL 11 [41, figs 
1. 1. 1873. 

14 Heer, Oswald, Contributions to the fosall flora of North Qreen 
land : Flora fosallte arctics, vol. 2, no. 4. pi. 46. fig. 5, 1889: Die foa- 
iHe Flora GrCnlands. pt. 2: Idem, vol. 7. pi. 68. flg. 1. 1883. 

“ Oswald. Die foaollc Flora OrOolands, pt. 2: Flora fosMIl* 
arctica. vol. 7. pis. 74-70, 1883. 


101 

only by fragments may result in either confirming or 
negativing their existing specific identifications. 

Quercua juglandina, does not appear to be recorded 
from elsewhere than Greenland and Alaska, but a 
species that resembles it very closely is Quercaa weedii 
Knowlton, 66 from the Miocene of the Yellowstone Na¬ 
tional Park. 

Localities: Matanuska coal field, Mntanuska-Cook Inlet re¬ 
gion, 4,800-foot point on traverse of Matanuska River west 
from Moose Creek (original no. 4) ; collected by Theodore 
Chapin In 1910 (lot 6901) <pi. 42, figs, la, 2). Matanuska 
River, Matanuska-Cook Inlet region, 4,200 feet below Moose 
Creek (original no. 8); collected by G. C. Martin In 1910 (lot 
5892) (pi. 43. fig. 2). 

Quercua conjunctiva Hollick, n. ap. 

Plate 42. figures 3, 4a 

Leaves lanceolate-ovate, 8 to 10 centimeters in length 
by 3.5 to 3.75 centimeters in maximum width, curved 
wedge-shaped at the base, tapering or more or less 
abruptly narrowed to the apex; margins irregularly 
sinuate-triangular dentate; venation pinnate, campto- 
craspedodrome; secondary veins irregularly disposed, 
flexuous, the lower ones diverging at acute angles from 
the midrib, the upper at angles successively more and 
more obtuse angles, all becoming camptodrome through 
connecting tertiary venation near the margins, form¬ 
ing irregular, angular loops to the marginal denti¬ 
tions. 

These leaves, which I have ventured to describe un¬ 
der a new specific name, combine the characters of 
Quercua hmdingeri Ettingshausen, as depicted by 
Heer 67 from the Tertiary of Switzerland, especially 
his figures 8 and 14; Q. singuktria Saporta, 88 from the 
Tertiary of France; Q. doljeneia Pilar, 08 from the 
Tertiary of the Balkan region; Q. chamiaacni Heer, 80 
from Alaska (see p. 102); and Q. yanceyi Knowlton 81 
from the Yellowstone National Park. 

Specimens from the Eocene of Wyoming that are 
apparently very closely similar to ours were described 
and figured by Ward 82 and referred to Quercua dot- 
jenaia; but they appear to resemble Q. chaanisaoni 
more nearly than they do Q . doljenaia . 

“Knowlton, F. H.. Fossil Oort of the Yellowstone National Park: 
U. 8. Geol. Survey Mon. 32. pt. 2, p. 706, pi. 87. flg. 4, 1809. 

" Heer. Oswald. Flora tert laris Helvetia*, vol. 2. p. 63, pi. 76. flgi. 

5. 7, 8. 10. 14, Winterthur. 1856. 

* 8aporta. Gaston de, Etudes sur la v4g4tatloo du sud-est da la 
France k I’Cpoque tertlalre, pt. t. no. 1 : Annalaa scL nat. (Faria), Mr. 

6, Rotnnique, vol. 8, p. 69. pi. 5. figs. 6. 6a. 1867. 

“Pilar, Georg*. Flora fossllts »a*edsoa: Acad, act alav. inerld. 
Acta. voL 1, p. 37, pi 7.. flg. 14. 1883. 

“ Heer, Oswald, Flora fosallls aJaakana: Flora fosallla arctica, vol. 
2. no. 2. p. 33, pi. 6. figs. 7. 8, 1869. 

•Knowlton, F. H., Foasil flora of the Yellowstone National Park: 
U. 8. Geol. Survey Mon. 32, pt. 2, p. 707. p|. 80. Ilf. 2, 1899. 

"Ward, L. F., Synopsis of the flora of the Laramie group: U. 8. 
Geol. Survey 6tb Ann. Kept., p. 551, pi. 38. figs. 9. 10, 1886; Type* 
of the Laramie flora : U. 8. Gaol. Survey Bull. 37, p. 25, pi. 9. flg*. 4, 
5. 1887. 
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It may be that our specimens could be identified 
with some one or another of the species previously 
mentioned, but I found it impossible to do so and at 
the same time exclude some other species of similar 
characters from consideration. They are elements in 
a characteristic flora, represented in collections from 
the Matanuska region in southern Alaska, which in¬ 
cludes many unique species of Fagaceae and Juglan- 
daceae that are exceedingly difficult to differentiate 
satisfactorily from one another. A number of these 
species are identical with or closely related to certain 
species figured by Heer 63 from the Upper Atane beds 
of Greenland and to those of certain Tertiary horizons 
in Switzerland, and these elements in the floras of 
these regions are equally difficult to differentiate spe¬ 
cifically with a feeling of certitude and satisfaction. 

Localities: Matanuska coal field. Matanuska-Cook Inlet re 
gion, 4,800-foot point on traverse of Matanuska River west 
from Moose Creek (original no. 4) ; collected by Theodore 
Chapin In 1910 (lot 5001) (pi. 42. fig. 3). Mntnnuska River. 
Mntanu«ka-C«w*k Inlet region, 4.200 feet below Moose Creek 
(original no. 3) ; collectetl by O. C. Martin In 1910 (lot 5892) 
(pl. 42, fig. 4a). 

Quercua artocarpites Ettingahauaen 

Plate 43. figure 1 ; plate 56. figure 0 

Qutnus mrriani Heer, Flora tertiuria Helvetia?, vol. 2. p. 53. 
Mnth.-naturwlHs. CL. Denkschr., vol. 29. p. 63, pl. 55. figs. 
19, 19b, 1869 

This species has not been heretofore recorded from 
any locality in the New World, but the identity of our 
specimens with the type of the species as figured by 
Ettingshausen appears to be reasonably satisfactory. 

It may be regarded as more or less closely related to 
Quercw jugfandha Heer ** but can generally be dis¬ 
tinguished by the character of its margin, which is 
sharply triangular-denticulate instead of serrate-den¬ 
tate. 

Localities: Matanuska River, Mataniiskit-Conk Inlet region. 

4,200 feet below Moose Creek (original no. 3); collected by 
O. C. Martin In 1910 (lot 5802) (pl. 43. fig. 1). Portage 
(Balboa) Bay, Alaska Peninsula (original no. 01; collect'd 
by W. W. Atwood and H. M. Eukln In 1908 (lot 5178 1 pl. G6. 
fig. 6). 

Quercua raeriani Heer 

Plate 44. figure 1 

Qucrcus mcriani Heer, Flora tertlaria Helvetlae, vol. 2, p. 58, 
pl. 78. fig. 12. 1856. 

Although our specimen is smaller than the one from 
the Miocene of Switzerland figured liy Heer and differs 

** Heer, Oiwald. I)li» fofc.ilo Horn Gntalanda. pt. 2: Flora foKaillH 
arctic*, rot. 7, pie. 73-70, lSKt; Flora tertlaria llelvetlae. voL 2. pl. 
7a. me: *oi. 3. pia. iso. 131 . isr.9. 

•* Iloer. Oswald, Die fo*>lle Flora GrOnhiDde. pf. 2: Flora fosdlle 
arctlca, vol. 7, p. 89. pt. 71. Ar. ID: pl. 74. ft**. 4^7: pl. 70. flg. 12; 
pl. 102. n*. 0a. 1883. 


from it slightly in minor details, I have little hesita¬ 
tion in regarding them as specifically identical. It is 
not figured elsewhere, so far as I have been able to 
ascertain, and apparently the only record for the 
species outside of Switzerland and Alaska is that by 
Meschinelli and Squinabol, 06 from the Tertiary 
(Pliocene?) of Italy. 

Locality: Matanuska River, Matanuska-Cook Inlet region, 

4.200 feet below Moose Creek (original no. 8 ); collected by 
O. C. Martin In 1910 (lot 5892). 

Quercua alaskana Treleaae7 

Plate 44, figure 2 

Qiiorra* alaskana Treleaso, Brooklyn Bot. Gard. Mem., vol. 1 , 
p. 499. 1918. 

Qun'cu* pnndurata Heer, K. avenska vet. akad. Ofvers. F 8 rb., 
vol. 25, no. 1, p. 64. 1888; Flora fossllis alaskana: Flora 
fossil is arctica, vol. 2, no. 2, p. 33, pl. 0, fig. 8 . 1869. 

Knowlton, U. S. Nat. Mus. Proc., vol. 17, p. 219, 1894; 
Geol. 80 c. America Bull., vol. 5, p.-582, 1894; U. 8 . Geol. 
Survey 17th Ann. Rept., pL 1, p. 883, 1896. 

Not Querent pnndurata Humboldt and Bonpland, 1813. 

The only previous records for this species were those 
by Heer. relating to an imperfect specimen collected 
by Hjalmar Furuhjelm at Port Graham, Kenai Pen¬ 
insula, in the Matanuska-Cook Inlet region, upon 
which the species was founded; and the only published 
figure of the species is one of this particular specimen 
in his Flora fossilis alaskana under the name Quercus 
paiiduratfp, a name which, unfortunately, had pre¬ 
viously been applied to a living species. 

In Heer’s figure the upper part of the leaf is miss¬ 
ing, and in ours the base is obliquely cut off, so that 
satisfactory comparison is impossible; but I am in¬ 
clined to believe that they probably represent one and 
the same species and that both may possibly be leaf 
forms of Qutrcu* vieriani Heer (above), with which 
our specimen is associated in the same collection. It 
is also more or less suggestive of Quercus gmelini 
Alex. Braun as depicted by Heer, 0 * and it is evident 
that we have in the Tertiary of Alaska a series of 
leaves of this general type that are either specifically 
identical with or closely related to a similar series of 
leaf forms or species that are abundantly represented 
in the Tertian, r of Switzerland. 

LcHulity: Matnuuska River. Mutnnuska C«H)k Inlet region, 

4.200 feet below Moose Creek (original no. 3) ; collected by 
G C. Martin In 1910 (lot 5892). 

Quercua ehamissoni Heer 

Gwcrrw* chami**oni Heer. K. uvenska vet.Hkud. Ofvers. Forb., 
vol. 25. do. 1 . p. 64. 1808; Flora fossills alaskana: Flora 
fossilis arctica, vol. 2. no. 2. p. 33, pl. 6 , fig*. 7. 8 . 1869. 


• M^htnclll. Alft.vMlu«, and Squinat>ol. X.. Flora tertlaria Kalita, 
p. 223. Padua. 1893. 

"Hw. Opwahl. Flora tertlArla Helvetlae, vol. 2, p. 53, pl. 70. flga 
1 - 4 . Winterthur. 1856. 
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Knowlton, U. S. Nflt. Mu*. Proc., vol. 17. p. 219, 1894 ; Geol. 
Soc. America Bull., vol. 5, p. 583. 1894; U. S. Geol. Sur¬ 
vey 17th Ann. Kept., pt 1. p. 883, 1898. 

Two specimens of this species, collected by Hjalmar 
Furuhjelm at Port Graham, Kenai Peninsula, in the 
Matanuska-Cook Inlet region, were described and fig¬ 
ured by Heer as the type of the species, but it was not 
subsequently recorded from any other locality either 
by Heer or by any other author. It appeal's as if it 
might represent a leaf form that could be referred to 
one or another of several allied species,such ns Quercus 
meriani Heer (p. 102) or Q. fitma Heer.* 1 A great 
variety of leaves of this same general type have been 
given distinct specific names by certain authors and 
have been interchanged between the several species by 
others. The entire group requires careful and critical 
revision in connection with a study of the type speci¬ 
mens. Comparison of figures only, especially of those 
that were drawn by hand, is not conclusive or com¬ 
pletely satisfactory. 

The species is here recognized, therefore, not be¬ 
cause it is definitely so regarded, in the ordinary ac¬ 
ceptation of the term, but in order that it may be re¬ 
corded in its proper place in the Tertiary flora of 
Alaska. 

Quercus dallii Lesquereux 
Plate 52, figure 4 

Quercus dallii Lesquereux. U. S. Nat. Mus. Proc., vol. 5. p. 446, 
pi. 8. figs. 2-5. 1882 [1883]; U. S. Geol. Survey Terr. 
Rept.. vol. 8, p. 259. 1883. 

Knowlton. Geol. Soc. America Bull., vol. 5. p. 582, 1894; 
U. S. Nat. Mus. Proc.. vol. 17, p. 219. 1894; U. S. Geol. 
Survey 17th Add. Kept., pt. 1, p. 883, 1896. 

The specimens upon which Lesquereux based this 
species were collected by W. H. Dali in 1880, some¬ 
where on Cook Inlet, probably at Kacheinak Bay, 
Kenai Peninsula. The four specimens figured bear 
the U. S. National Museum number 1388. and figure 4 
is the one that compares most closely in size with our 
figure 4. 

The only other published record of the species was 
made by Dawson,in connection with which he gave 
a figure of a fragmentary leaf from British Columbia, 
but the identity of this specimen is open to question. 
The species that compares most closely with Les¬ 
quereux s figures is Quercus undulata Goeppert, cp from 
the Tertiary of Silesia. 

• Heer. Oswald. Flora, terttarla Helvetia*, vol. 2. p. 81. pi. 77. f1*. 
6. WintherUiur. 1850. 

•Dawson. J. W., On fo*»ll plants from the Slmllkameon Valley and 
other placet In the southern Interior of British Columbia : Roy. Soc. 
Canada Tran*., vol. 8. see. 4. p. 85. Ar. 17. 

•Goeppert. II. R.. Veber die Braunt oblenflora dv* oordOatllcben 
Deutwchhinds : Deutsche geol. Rwil. ZHtmbr.. vol. 4. p 491. 1802: Die 
lertilre Flora von Srhoesnltx in Schlealeo. p. 15. pi. 7. Ag*. 1. 2. 
Odrlltx, 1855. 


Locality: Matanuska-Cook Inlet region, west shore of Cook 
Inlet, half a mile south of Old Tyonek (original no. 1) ; col¬ 
lected by C. A. Weaver In 190C (lot 4130). 

Quercus oregoniana Knowlton? 

Plate 50, figure 5 

Quercus oreponianu Knowlton. U. S. Geol. Survey Bull. 204, p. 
47. pi. 0, figs. 2. 3; pi. 7, fig. 1, 1902. 

This specimen is too fragmentary for anything more 
than provisional identification. It is almost certainly a 
Quercus and is apparently referable to the same gen¬ 
eral type ns Quercus oreyoniana Knowlton, originally 
described from the upper Eocene (Clarno formation) 
of Oregon. 

It may also be compared with Quercus attenuata 
Goeppert. 70 Q. pscndoalnus Ettingshausen as depicted 
by Engelhnrdt. 71 ami Q. yoepperti Lesquereux. 72 

Locality: Coni Bay. Port Graham. Kenai Peninsula, 
Matanuska-Cook Inlet region (original no. 908); collected by 
T. W. Stanton in 1004 (lot 3518). 

Quercus? sp. Knowlton 

Quercust sp.. Knowlton. U. S. Geol. Survey 18th Ann. Kept., 
pf. 3, p. 195, 1898. 

It would be mere guesswork to try to identify the 
species listed as above by Knowlton with any of the 
specimens subsequently collected at or in the vicinity 
of Millers fDrew] coal mine, on the north bank of 
the Yukon River, about *25 miles above Mynook Creek, 
in the central Yukon region, the locality cited for this 
specimen. It is included here merely as a matter of 
record. The original collection was made by J. E. 
Spurr and party in 1890. 

Oenut DRYOPHYIXUM Debey 
Dryophyllum stanleyanum Dawgon 

Plate 56, figures 3-5 

Dryophyllum Btaulryanum Dawson, J. W., Roy. Soc. Canada 
Trans., set*. 2. vol. 1, sec. 4. p. 147. pi. 7. fig. 13. 1895. 

Our specimens are apparently specifically identical 
with the more or less problematical foliar species from 
the Tertiary (Eocene) of Canada, described and 
figured under the above name by Dawson. In a gen¬ 
eral way the leaves resemble leaflets of the genera 
Ae*n/Jv* % Juylans , and Hicoria . and perfect specimens 
might reveal characters that would tend to ally them 
definitely with one or another of these genera. They 
hardly appear to be referable to (lie genus Dryophyl- 
lum as generally recognized or ns originally described 

79 Goeppert, H. R.. Die tettUro Flora von Srbosunlti In Scbleeleo. p. 
17. pi. 8. Act. 4. 5. GOrllU, 1850. 

?l Engelhardr. Hermann. Obet TertlXrpflanzen von Iltmmelaberg be! 
Fulda : S«’nckpnb. nnlurf. Geaell. Abh.. vol. 20. do. 3. p. 260, pi. 2, fig. 
20. 1901. 

n Lef*p:ereux, Leo. Report on the fossil plants of the aurlferoua 
gravel deposits of the Sierra Nevada : Harvard Coll. Mu*. Comp, fry 
ology Mem., vol. 6. do. 2. p. 7. pi. 2. fig. II. 1878. 
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and figured in connection with D. sulcretaceum 
Saporta 7 *; and Dawson T ‘ suggested, as probable, that 
they might be identical with the leaves identified as 
Quercus furcinervii Ro>$m3ssler by Lesquereux, 7 * from 
the Eocene (Clamo formation) of Oregon. 

Dawson said, in part, as follows: 

Midrib and vela* atrong, sunken lu the leaf, which awella 
between the vein*. Vela* prrxwJing from the midrib sIhkmi 
at rl^ht angle* but fiend lug upward toward the margin, where 
acme of them newn to fork obtusely, though tills is uncertain. 
Margin entire or slightly undulate, so as to give a denticulate 
appearance. • • • In venation It Momewbut resembles 

Querent coMtoncoptU of Lenquereux. • • • It seems doubt¬ 

ful if It Is an oak, but perhaps may be referred for the present 
to the provisional genus Dryophyllum. It may eventually prove 
to be allied to the laurels or magnolias. 

In view of the uncertainty in regard to the generic 
affiliation of the species and the fact that with the 
meager information now available any generic ref¬ 
erence would merely reflect personal opinion, the orig¬ 
inal name is retained, especially as it serves the pur¬ 
pose of identification, irrespective of the actual sys¬ 
tematic status of the specimens. 

Localities: Near head of Hamilton Bay. Kupreanof Island, 
southeastern Alaaku (original no. 55) ; collected by A- F. Had¬ 
dington In 1022 (lot 7565) (pi. 56, flg. 3). Yakut at-Copper 
River region, bed of creek flowing Into bead of Canyon Creek 
from Mount Chezum, at an eleratlon of 2,000 feet (original no. 
38); collected by A. G. Maddreu lu 1905 (lot 38*6) (pL 56, flg. 
4 ). Yukon River, south bank, just above Rampart, central 
Yukon region (original no. 3AH 10) ; collected by Arthur 
Holllck and Sidney Paige In 1903 (lot 3247) (pi. 56, flg. 5). 

Dryophyllum longipetloUtum Knowlton 
Plate 42, figure 5 

Dryophyllum longipctiolatvm Knowlton, U. S. Geol. Survey 
Mon. 82. pt. 2, p. 719, pL 88. figs 6. 7. 1899. 

In size, shape, and dentition of the margin our 
specimen agrees perfectly with the species described 
and figured by Knowlton from the Tertiary (Mio¬ 
cene?) of the Yellowstone National Park, but in the 
latter the secondary venation is depicted as strictly 
craspedodrome, whereas in the Alaska specimen it is 
distinctly campto-craspedodrome. The minute charac¬ 
ters of the ultimate secondary venation in the marginal 
area are commonly relied upon to distinguish between 
the genera Querents and Dryophyllum, and unless 
specimens are perfectly preserved these minor and 
often obscure characters might not be clearly apparent 
and would not be likely to be indicated in any but 

"Snportx, Gnaton de, Prodrome <Tune flore foaslle dee trmrerttoa 
undent de 84*antie: Boc. gflol. France M#m.. s#r. 2, vol. 8. do. 3. p. 
847 (69), pi. 26 (6). Age. 1-3; text Of. 10, p. 348 (60). 18«H. 

M Dawaon, J. W., op. dt. p. 148. 

"Leaquereux. Leo, The Cretaeeoua and Tertiary florae: U. S Geol. 
Survey Terr. Kept., vol. 8, p. 244, pi. 03, flg*. 10-12. 18S3. —0 
darnenst* T release, William, Brooklyn Bot Guard. Mem., vol. 1. p. 499. 

1918. 


carefully executed illustrations. Critical examination 
of the actual specimens is often necessary for accurate 
and satisfactory determination of characters. 

In our specimen the details of the venation are well 
defined, and the leaf is undoubtedly referable to the 
genus Dryophyllum and. at least surficially, cannot be 
distinguished from Z>. longipetiotaiunu 

Locality: Hamilton Boy. Kupreanof Island, southeastern 
Alaska (original no. Hit : collected by W. W. Atwood in 1907 
(lot 43921. 

Dryophyllan aqaikmiin Hollirk, n. sp. 

Plate 43, figure 6 

Leaf oblong-elliptical, 7.5 centimeters in length by 
3 centimeters in maximum width, cuneate at the base, 
tapering to an elongated apex; margin triangular 
denticulate in the upper part, entire below, the denticu- 
lations becoming smaller and finally disappearing be¬ 
low the middle of the leaf; venation pinnate, campto- 
craspedodrome: secondary veins about 12 on each side, 
irregularly disposed, diverging at angles of about 45° 
from the midrib, curving upward and becoming camp- 
tod rome in a series of angular loops, with veinlets ex¬ 
tending from the angles of the loops to the marginal 
denticulations. 

This leaf, w'hich I have ventured to describe as a 
new species, is apparently specifically identical with 
certain leaves from Greenland that Heer 78 referred to 
Quercus laharpi Gaudin; 77 but a comparison of Heers 
figures with Gaudin’s figures of the type of the species 
reveals only a very remote resemblance—hardly suffi¬ 
cient, apparently, to warrant placing them in the same 
genus. 

A species that appears to be closely related, how¬ 
ever, to both Heer’s specimens and to ours, is Dryo¬ 
phyllum bruneri Ward, 78 originally described and 
figured by Ward from the Upper Cretaceous (Lara¬ 
mie?) of Wyoming, and subsequently by Knowlton™ 
from the Upper Cretaceous (Vermejo formation) of 
Colorado, and generic relationship between them all 
appears to be indicated beyond question. 

This species is another example of the interesting 
identity between the flora of the Matanuska region in 
Alaska and that of the Upper Atane beds of Green¬ 
land during early Tertiary time. 

Locality: Matanuska coal field, Matanuska Cook Inlet region, 
4,800-foot point oo traverse of Matanuska River west froin 
Moose Creek (original no. 4); collected by Theodore Chapin 
In 1910 (lot 5901). 


"Heer, Oswald. Die foaelle Flora GrOolonds. pt. 2: Flora foualllJ 
arrrica. vol. 7. p. 92. pi. 74, fig*. 1 -6. 1883. 

n Gaudin, C. T.. Coo trlbut Ions A la Core foaalle Itallenoe: 8oc. hdv. 
•cl. oat. Nout. m4m., voi 17, no. 4. p. 45. pi. 4, flgs. 1, 6, I860. 

'•Ward, L. F., Synopsis of the flora of the Laramie group: U. S. 
Geol. Survey fltb Ann. Kept.. p. 651. pi. 37. flga 6-9. 1886; Types of 
the Laramie flora: D. 8. Geol. Survey Bull. 37, p. 27, pi. 10, flgs. 5-8. 
1887. 

■* Koowltoo. F. H.. op. clt. (U. S. Geol. Survey Bull.), p. 169. 
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Order URTICAIE8 
Family ULMACEAE 
Genus TJLMTTS Linnaetn 
Ulmua braunii Heer? 

Plate 58. figures 6-12 

Ulmua braunii Heer, Flora tertlarla Helvetlae, to!. 2. p. 59. 
pi. 79, figs. 14-21, Winterthur, 1856 
Kuowlton, Alaska, vol. 4, p. 165, Harrlman Alaska Expe¬ 
dition, 1904. 

Specimens collected by De Alton Saunders at Kukak 
Bay, Alaska Peninsula, in 1899, were discussed by 
Knowlton, as follows: 

1 have some doubt as to the correctness of referring these 
leaves to Ulmua, but the examples in hand are not to be 
distinguished from certain specimens from Spitsbergen and 
other localities that have been so referred by Heer, and I have 
thus regarded them. 

Unfortunately the specimens were not figured, and 
the record above cited is the only one heretofore 
published relating to this species as an element in the 
fossil flora of Alaska. 

In connection with the original description of this 
species, based on specimens from the Tertiary of 
Switzerland, Heer included figures of a considerable 
variety of leaf forms, and subsequently he and other 
authors referred yet other forms to the species, until 
it finally came to include at least half a dozen more 
or less well-defined foliar varieties or forms, some of 
which were treated and named as such and others were 
shifted about and referred to other species. 

Our specimens are more or less fragmentary, and, 
if the species had not been made to include a great 
diversity of forms, I might be inclined to regard them 
as representing a new species. In the circumstances, 
however, I have decided to include them all, tenta¬ 
tively, under Ulnvua braunii Heer. 

Specimens from the Miocene of Colorado, that 
included a wide diversity of forms, were described and 
figured by Lesquereux, 10 but otherwise it appears to 
have been recognized only as an Old World species. 

Localltim: Cape Dougina. Aluaka Peninsula, cape west of 
cabin (original no. 5); collected by R. W. Stone in 1904 (lot 
S526) (pi. 58, figs. 8, 12). Summit of mountain 1 mile south¬ 
west of forks of Pumlcestone Creek, Alaska Peninsula (orig¬ 
inal no. P. 23) ; collected by W. R. Smith in 1922 (pi. 58, figs. 
7-11). 

Ulmua paeudobraunii Hollick, n. up. 

Plate 58, figures 1-3 

Leaves inequilateral, 6 to 8 centimeters in length by 
2.5 to 3.5 centimeters in maximum width, tapering 
above to a bluntly acuminate cuneate apex, oblique be¬ 
low on one side, rounded on the opposite side, short 
petiolate; margin finely and uniformly denticulate; 

•• Leaqnereux, Leo, The Cretaceous and Tertiary floras: U. B. Geol. 
Survey Terr. Kept. vol. 8. p. 161. pi. 27. figa. 1-4. 8 . 1883. 


\enation simply pinnate, craspedodrome; secondary 
veins numerous, strong and conspicuous, diverging at 
acute angles from the midrib on the oblique side of the 
leaf and obtuse angles on the rounded side, the lower 
ones pointing downward, nearly all branched or forked 
distad, the branches or forks often subdividing 
dichotoraously, each vein and subdivision terminating 
in one of the dentitions. 

These leaves are not altogether unlike some that have 
been included in Vlmus braunii Heer, the species last 
described; but the narrow, elongated shape, the fine, 
uniform dcnticulations, and the more numerous sec¬ 
ondaries and their more conspicuous dichotomous fork¬ 
ing serve to distinguish them from any of the figures 
that represent the original specimens upon which the 
type of the species was based. 

Locality: Yakutat-Copper River region, elevation 1.0U0 feet 
above creek emptying Into Berg Lake, where Happy Hollow 
trail passes around the shore (original no. 42); collected by 
G. C. Martin, Sidney Paige, and A. G. Maddrcn In 1906 
(lot 3847). 

Ulmua plurinervia Unger 

Ulmua plurinervia Unger, Synopsis plontarum fora Ilium, p. 
221, Leipzig, 1845; Chlorls protogaea, pi. 0, p. Ixxx; 
pt 8. p. 95, pL 25, figs. 1-4. Leipzig, 1845 11847). 

Heer, K. svenska vet-akad. ttfvers. FOrh., vol. 26, no. 1, 
p. 65, 1868; Flora fossills alaskana; Flora fossllls 
arctlca, vol. 2, no. 2. p. 34, pi. 6, fig. 1, 1869. 

Knowlton, U. 8. Nat. Mas. Proc., vol. 17, p. 224, 1894; 
Geol. Soc. America Bull., vol 6, p. 5S4, 1894; U. S. Geol. 
Survey 17th Ann. Rept., pt. 1, p. 886, 1896. 

A single leaf, described and figured and referred to 
this species by Heer, was collected by Hjalmar 
Furuhjelm at Port Graham, Kenai Peninsula, in the 
Matanuska-Cook Inlet region. It has not been identi¬ 
fied in any of our collections, and its only recorded 
occurrence on the North American Continent outside 
of Alaska was based on a single specimen from the 
Miocene of Oregon .* 1 This specimen, however, was 
not figured. 

Ulmut carpinoides Goeppert 

Plate 51, figures 1, 2 

Ulmua carpinoidea Goeppert, Die tcrtlftre Flora von Schossnlt* 
Id Schletdeo, p. 28, pi. 13, figs. 4-9 (excl. pi. 14, fig. 1), 
OfirllU, 1855 

This species, or the leaf form to which this specific 
name has been applied, has not been heretofore re¬ 
corded from America, and although our specimens are 
not exactly comparable with the figures of the type 
specimens from the Tertiary of Silesia, as originally 
defined by Goeppert, they compare very closely with 
certain leaves subsequently included in the species by 
other authors, notably Menzel ,* 7 who relegated a great 

■ Knowlton. F. H., Fossil flora of the John Day Batin. Oregon : U. 8. 
Geol. Survey Bull. 204, p. 56, 1902. 

" Menael, Paul, Cher die Flora der Senftf oberger Braonkoblen- 
Ablageronften : K. press*, geol. Laodesanitalt Abh.. new ter., no. 46, 
p. 67. pi. 4. flga. 5-7, 9-15, 16a, 1906. 
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variety of leaf form* to the sjiwies. The particular 
forms with wliich our >|**cimen* M-eni to compare most 
closely are represented by MenzelV figure* 6 and 15, 
and any description of our specimens could hardly be 
made to differ in any particular from a dc>cription of 
these figures. 

Whether or not this ajjecies is properly referable to 
the genus l'lmu* is more or less questionable. The 
ba>ies of the leaves in our si>eciineiis are only slightly 
oblique, and the nervation might be identified with 
that of £7 /ni/*, Betula. or Carpinus. according to the 
individual leaf that might be the subject of study and 
comparison; and incidentally it may be remarked that 
other authors have also had difficulty in satisfactorily 
determining the generic relationship of similar leaves. 
Heer,** for example, in bis discussion of Carpi nus 
yrandis Unger, included Betula carpinoides Goep- 
|>ert, Ulmus lonyifolia Unger. £'. carpinoide* 
Goeppert, V. pyramidal is Goep|*rt. and U. urticae- 
folia Goeppert * 4 as synonyms, and Gaudin,** in his 
discussion of Carpinux [Ulmus] pyramidal is (Goep- 
jiert), arrived at a similar conclusion. Other authors 
have also discussed the probable generic and specific 
relationships of these and other similar leaf forms in 
the Betulaceae and Ulmaceae, and it is evident that 
identification and interpretation of characters must be 
regarded largely as matters of individual opinion. 

Our specimens are associated in the same pieces of 
matrix with leaves that have been determined as be¬ 
longing in the genera Carpinu*. Alnus , and Corylus; 
but if new material with more perfect specimens should 
be brought to light in the future, any or all of these 
determinations might be subjected to specific and 
generic changes. 

Locality: Port Cam»Ien Bay. Kutu Island, southeastern 
Alaska (original no. 15b); collected by E. M. Kindle in 1905 
(lot 3651). 

L Jraus sorbifolia Goeppert 

Plate 57. figures 3-5 

Vlmu * $<trbifoliu Goeppert. Deutsche geol. Gesell. Zeitschr., vol. 
4. p. 492, 1H52; Die tertiiire Flora von Schusanita In 
Schlesten, p. 30. pi. 14. fig. 10. GOrllu. 1855. 

Leaquereux, L\ 8. Nat. Mus. Proc.. vol. 5. p. 447. pi. D. fig. 3. 
1882 (1883J; U. S. Geol Surrey Terr. Kept., vol. 8. p. 200, 
1883. 

Knowlton, Geol. Soc. America Bull., vol. 5, p. 584, 1894; 
t:. 8. Nut. Mus. Proc., vol. 17, p. 224, 1894; U. 8. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 880. 1S90. 

It seems somewhat remarkable that this well-defined 
species should be recorded only from the type locality 


*■ lleor. Onwald. Flora tertiarla Helvetiae. vol. 2. p. 40. pi. 71, figs. 
19b-19e; pi. 72. fl«. 2-24: pJ. 73. flg* 2-4. Winterthur. 1830. 

M Goeppert, 11. R., Die fertlttre Flora v»o Sclioauiltz Id Scblealen, 
pp. 12. 28-30, pi. 8. flg. 16; pi. 13. n go. 1 4, 4-9. 10-12: pi. 14. fig. 
1, 2-3. GOrllU, 1855. 

“Guudlo, C. T.. Mftmolre *ur qiu*l*|U.*H ((semen's tie feu I lie* fossllei 
do la Tuscan*: Soc. belv#iique mi. nat. Kouv. nifm.. vol. 10. oo. 3, p. 30. 
pi. 4. ftg-. 7-13; pi. 5, flg. 7. 1838. 


in the Old World, in Silesia, and from Alaska. The 
first specimens from Alaska were collected by W. H. 
Dali in 1*80. at -Chugachik” or - Cuyachick * 
[Kachemak] Bay. Kenai Peninsula, and it has since 
been identified in several of the collections from that 
region, but not from elsewhere. 

Localities: Head of Hamilton Bay. Kuprvanof Island, south¬ 
eastern Alaska I original no. J6a >; collected by E. M. Kindle 
in 1905 (lot 3852) (pi. 57. fig. 31. West side of Kachemak 
Bay, Kenai Peninsula, Matanuska-Cook Inlet region, at en¬ 
train* to Troubles* >o*e Gulch (original no. 3»: collected by 
C. E. Weaver In 1008 (lot 41291 (pi. 57. flg. 4). Kachemak 
Bay, Kenai Peninxula, near entrance to Frits Creek (original 
nos. 1 and 2) ; collected by C. E- Weaver In 1906 (lot 4131) 
(pi. 57. fig. 5). 

UIbbi borealis Heer 

Plate 57, figures 1, 2 

Ulmus boreali$ Heer. Die Miocene Flora dca Grlnnell-I-andes: 
Flora fossilis a ret lea, vol. 5. no. 1. p. 35. pi. 5, fig. 10: 
pt 7, figs. 1-4; pi. 9. figs. 2-5, 1878. 

Our specimens are apparently referable to certain 
of those described and figured by Heer under the above 
specific name, but whether or not the species is a valid 
one, distinct from certain forms of LI mus diptera 
Steenstrup (see p. 107). may perhaps be regarded asan 
open question. Our figure 1 might be compared with 
Heer’s figure 4, plate 7. representing Ulmus borealis 
from Grinnell Land, and with llmus diptera Steen- 
strup as figured by Heer, 86 from Iceland. Our figure 
2 is most nearly like Ulmus borealis as represented 
by Heer’s figure 1, plate 7, which depicts a specimen 
from Grinnell Land. 

The marginal dentition is in most specimens some¬ 
what coarser in U. borealis than in U. diptera, but an 
examination of all of Heers figures of the two species 
indicates that this is a feature that cannot be relied 
upon for specific differentiation. 

The only other described fossil species that might 
be regarded as belonging to the same general type of 
leaf is Ulmus orbiculata Ward. 87 This species is par¬ 
ticularly characterized by conspicuously curved sec¬ 
ondary veins—especially the upper ones. This same 
feature is shown in our figure 1, and in Heer’s figure 
4. plate 7. of Ulmus borealis; but it is significant that 
in each specimen the upper part of the leaf is missing 
and the pait immediately below is mutilated and more 
or less distorted. Ward suggested that the curving of 
the secondaries in his Ulmus orbiculata might be due 
to injury and might not represent a normal specific 
character, and this suggestion may be considered in 
connection with the figures mentioned of Ulmus 
borealis. 

u Heer. O*wold, Miocene Flora yod Island: Flora fosellis arctic*, 
vet. 1. pL 27, fig. 2. 

"Ward. L K. f Synopsis of (he flora of tbe Laramie group: L*. 8. 
Ool. Survey 6tb Ann. Kept., p. 553, pi. 48. flg. 6. 1880: Types of (he 
Laramie flora : U- S. Geol. Surrey Bull. 37. p. 40. pi. 23. flg. 6. 1887. 
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Locality: Kachemak Bay, Kenai Peninsula. Mata on ska-Cook 
Inlet region. Bluff Point, 7 miles west of Homer, about lVfc 
miles west of Cook Inlet Coal Fleki Co.’s mine (original no. 
911); collected by T. W. Stanton and R. W. Stone in 1904 
(lot 0821). 

Ulmua diptera Steenatrup? 

Plate 48, figure la 

Ulmua diptcru Steenstrup, In Heer, Flora tertiaria Helvetiae, 
vol. 3. p. 319, Winterthur, 1859. 

Our specimen appears to belong to this species as 
described and figured by Heer®* in connection with 
specimens from the Tertiary of Iceland. It has not 
been heretofore recorded from America and has been 
but sparingly recorded from the Old World. 

The species is difficult to differentiate from llnvu* 
borealis Heer (p. 106), and I am inclined to believe that 
the two may ultimately be regarded as slightly dif¬ 
ferent leaf forms of one and the same species. 

Locality: Copper Basin, half a uille east of Grtkona glacier, 
Yu ku tat-Copper River region (original no. 1918) ; collected 
by W. C. Mendenhall In 1902 (lot 3021). 

Uimus longifolia Unger 
Plate 58, figure 4 

llmu* longifolia Unger, Cl) lor la protogaca, pt. 6. p. lsxx, 
Leipzig, 1845: pt. 8-10, p. 101. pi. 20, fig. 5 [leaf), fig. 0 
[fruit), 1847. 

This specimen appears to agree in all its essential 
characters with Ulmvs longifolia as originally de¬ 
scribed and figured by Unger from the Miocene of 
Bohemia, and I have but little hesitation in so refer¬ 
ring it. The species is not rare in the Old World, but 
it does not appear to have been heretofore definitely 
recognized in connection with any New World col¬ 
lections. One specimen, however, from the Miocene of 
Colorado, described and figured by Lesquercux •• 
under L'lnvus braunii Heer appears to be more prop¬ 
erly referable to U. longifolia and to be specifically 
identical with our specimen from Alaska. 

Locality: Kska Creek, Mataauaka coal field, Mutanuskn-Cook 
Inlet region; collected by Theodore Chapin In 1910 (lot 5897). 

Genus PLAlfERA Gmelin 
PUnera aquatieiformis Holllck, n. sp. 

Plate 57, figure 7 

Leaf 7 centimeters in length by about 4.25 centi¬ 
meters in maximum width, ovate-lanceolate, rounded 
(and slightly cordate?) at the base, tapering from the 
middle to an acute cimeate apex; margin finely 
crenate-serrate-dentate: venation simply pinnate, 
craspedodrome; secondurv veins 11 on each side of the 

• Heer, Oswald, Miocene Flora von Island: Floru fossills arctic*, 
vol. 1, p. 140. pi. 27. fig*. 1-3. 1868. 

•Losquereux, Leo, The Cretaceous and Tertiary floras: U. 8. Geol. 
Surrey Terr. Kept, voj. 8, p. 161. pi. 27. ftp. 4. 1883. 


midrib; irregularly spaced and disposed, mostly alter¬ 
nate, diverging at obtuse angles from the midrib, 
the lowest two branched from the under side, the 
upper ones forked and branched <1 is tad, each fork and 
branch terminating in one of the marginal dentitions; 
tertiary venation bent and wavy, mostly subtending 
right and obtuse angles witli their supporting sec¬ 
ondaries. 

This beautiful specimen, except for its larger size, is 
practically identical in every surficial detail with many 
of the leaves of the existing PI antra aguatica (Walter) 
Ginelin, n species which ranges from southern Illinois 
end Missouri southward to the Gulf of Mexico. Inci¬ 
dentally, also, this species is now the only known repre¬ 
sentative of the genus, although several Cretaceous 
and Tertiary species have been described, mostly from 
the western United States, and Planera aguatica has 
been recognized as an element in the Tertiary flora of 
New Jersey by me #0 and in the Pleistocene floras 
of the southeastern United States by Lesquereux 91 
under the name Planera gmelini (Michaux) and by 
Berry* 3 

Locality: Yakutat-Copper River region, elevation 1,000 fees 
above creek emptying into Berg Lake, where Happy Hollow 
trail pusses around the shore (original no. 42) ; collected by 
G. C. Martin, Sidney I'aige, and A. G. Maddren in 1905 
(lot 3847). 

Planera ungeri Ettingshausen 
Plate 58, figure 5 

I’lanera ungeri Ettingshausen. K.-k. geol. Relchsanstalt Abh., 
vol. 1. pt. 3, p. 14. pi. 2. fig*. 5-18. 1851. 

Heer, K. sveuska vet.-akad. Ofvers. FOrh., vol. 25, no. 1, 
p. 65, 1808; Flora fossills alaskatta: Flora fossllis 
arctica. vol. 2, no. 2, p. 34, pi. 5. tig. 2, 1869. 

KuovvUoq. U- S. Nat. Mus. Proc., vol. 17, p. 224. 1894; 
Geol. Soc. America Bull., vol. 5. p. 584, 1894: U. S. Geol. 
Survey 17th Ann. Refit., pt. 1, p. 886. 1890. 

A single fragment of a leaf of this species, collected 
by Hj&lmar Furuhjclm at Port Graham, Kenai Penin¬ 
sula, in the Matanuska-Cook Inlet region, was de¬ 
scribed and figured by Heer. and we have, in our col¬ 
lections, only one fragmentary specimen from else¬ 
where in Alaska. The latter, however, is sufficiently 
well defined to be recognized as specifically identical 
with the specimen represented by Heers figure; but 
each of them is much larger than any of the diverse 
forms figured by Ettingshausen. and the only one with 
which the Alaskan specimens may be compared at all 

M Holltek, Arthur, Pakoborany of the Yellow gravel lorlglnally re- 
jtariled at Pleistoeene) at Bridgeton. N. J.: Torrey Bnt. Club Bull , 
vol. 19, p. 332. 1892. 

•> Lcsquereux. L to, Oo some fossil plant* of recent formations : Am. 

Jour. Scl.. 2d ser.. vol. 27. p. 365. 1859. 

•* Berry. E. W., Contribution* to the Pleistocene flora of North Car¬ 
olina : Jour. Geology, vol. 15. p. 343. 1907: The Mississippi River bluffs 
at Columbus and Hickman, Ivy., and their fossil flora : U. S. Nat. Mus. 
Prof. vol. 48. no. 2074. p. 300. 1915: The Pliocene Cltronelle forma, 
tion of the Gulf Coastal Plain nnd Its flora : U. 8. Geol. Survey Prof. 
Paper 98. p. 201. pi. 47. ftgs. 1-4. 1916. 
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satisfactorily is represented by Ettingshausen’s figure 
13. Ail even wider diversity of forms, however, was 
depicted by Heer 98 from the Tertiary of Switzerland, 
and among the larger ones are several that are fully 
as large as ours. 

It is a common, widely distributed Miocene species 
throughout Europe and occurs as an Eocene species in 
Japan, Sakhalin, Iceland, and Greenland. In one or 
another of its forms it has also been recorded by 
Lesquereux #i from the Miocene of Colorado and 
Oregon, by Berry 06 from the Miocene of Virginia, and 
*by me 98 from the Pleistocene of Maryland. 

It may well be considered doubtful if all these di¬ 
verse forms, ranging stratigraphically from Eocene 
to Pleistocene, and distributed practically throughout 
the northern hemisphere, should be regarded as repre¬ 
senting a single species; but it can hardly be ques¬ 
tioned that our specimen from Alaska is specifically 
identical with many of the forms identified by Heer 87 
from Arctic and sub-Arctic regions. 

Locality: Port Camden, about 3 miles southwest of Corn 
Island, Kulu Island, southeastern Alaska (original no. 271) ; 
collected by A. F. Buddlngton In 1022 (lot 7580). 

Family MORACEAE 
Genus ARTOCARPUS Forster 
Artocarpu* ordinarius Hoi lick, n. sp. 

Plate 56, figures 1, 2 

Leaves oblong-lanceolate to oblong-ovate, 9 centi¬ 
meters in length by 5.5 centimeters in maximum width, 
base rounded-truncate or broadly cordate; margin 
entire; venation simply pinnate, camptodrome; sec¬ 
ondary veins numerous, irregularly disposed and 
spaced, subparallel, leaving the midrib at obtuse 
angles of divergence, abruptly bent upward toward 
their extremities and becoming camptodrome close to 
the margin; tertiary venation fine, approximately at 
right angles to the secondaries throughout, curved or 
flexed and occasionally forked. 

These leaves are somewhat suggestive of certain 
species that have been described under or referred to 
the genus Ficus?* but in nearly every such case the 
generic resemblance to Artocarpus appears to be about 

• floor. Oswald. Flora Certlarla HelvcUae. vot. 2, p. SO, pi. 80, flga. 
1-28. Winterthur, 1856. 

• Lesquereux, Leo, The Tertiary flora: D. S. Geol. Surrey Terr. 
Bept., rol. 7, p. 190, pi. 27. fig. 7, 1878; Recent determination# of foa- 
all plant* from Kentucky, Louisiana, Oregon. California, Alaska. Green¬ 
land, etc.: U. 8. Nat. Mus. Proc., voL 11, p. 19, 1888. 

•Berry. E. W., A Miocene flora from the Virginia Coastal Plain: 
Jour. Geology, rol. 17. p. 20. test flf. 4, 1909. 

• Holllck. Arthur. Systematic paleontology of the Pleistocene de¬ 
posits of Maryland : Maryland Geol. 8urrey. Pliocene and Pleistocene, 
p. 229, pi. 71. flgs. 14, 15. 1906. 

•Heer. Oswald, Miocene Flora der Insel Bacballn: Flora fosallls 
arctics, rol. 6. no. 3, p. 40, pi. 9. flg. 10, pi. 10. flgs. 1, 2, 1878; Beitrlge 
sur Mloceoeo Flora von Sschalln : Idem. no. 4, p. 9. pL 4, flg. 4a, 1878. 

" Ficu$ unoeri Leaquereux. U. 8. Geol. Survey Terr. Ann. Bept. for 
1871. Suppl.. p. 7. 1872: The Tertiary flora: U. 8. Geol. Surrey Terr. 
Kept., vol. 7. p. 196, pi. 80. flg 8. 1878; The Cretaceous and Ter 
tiary floras: Idem, rol. 8. p. 163. pL 44. flgs. 1-3. 1883. 


as close as to Ficus; and comparison with numerous 
leaves of existing species in both genera has led me to 
believe that, at least insofar as concerns the specimens 
from Alaska, they may be referred to the genus 
Artocarpus rather than to Ficus. 

The existing species of the genus are restricted in 
their distribution to the tropical regions of the Old 
World; but the genus appears to have been widely 
distributed in both the Old World and the New in 
Cretacoous and Tertiary time, and one well-defined 
species ( Artocarpus dteksoni Nathorst® 0 ) was found 
as far north as Greenland. This and most of the other 
described species are lobed-lenved forms and are 
readily identifiable as belonging to the genus, but the 
entire-leaved forms cannot be generically identified 
with equal confidence or satisfaction. 

Locality: Yukon River, south bank, Juat above Rampart, 
central Yukon region (original no. 3AH 10) ; collected by 
Arthur Holllck and Sidney Paige In 1903 (lot 3247). 

Genua ARTOCARPU)IBM Unger 
Artocarpidiam alasktnaa Hollick, n. sp. 

Plate 50, figures 1-5 

Leaves asymmetric, petiolate, varying in shape and 
size, inequi late rally lanceolate to lanceolate-ovate, 7 to 
9 centimeters in length by 4 to 6 centimeters in maxi¬ 
mum width, obliquely cuneate-truncate and rounded 
at the base, tapering to the acuminate apex; petiole 
1 to 1.5 centimeters in length; margin wavy-dentate 
above, undulate and entire toward and at the base; 
venation pinnate, craspedodrome; midrib curved or 
flexuous; secondary veins irregularly disposed and 
spaced, those on the rounded side at obtuse or right 
angles with the midrib, those on the opposite or cuneate 
side at acute angles, the former curving sharply up¬ 
ward toward their extremities, the latter more gently 
curved or flexuous, each one terminating either in a 
marginal dentition in the upper part of the leaf or 
close to the margin in the lower, entire part. 

These leaves are closely comparable with Artocar- 
pidium olmediae folium Unger, 1 from the Miocene of 
Styria, but they are relatively shorter and broader and 
not so conspicuously narrowed and elongated toward 
the apex. A. ol mediae folium was tentatively identi¬ 
fied by Lesqnereux,* on the basis of a specimen from 
the Eocene of Colorado; but the specimen was subse¬ 
quently redescribed and figured under the name 
Celastrinites artocarpidioides Lesqnereux; 8 and a com- 

• Kathorst, A. G., Ucber die Resle elnea Brotfruchtbaoms. Artoeorpn* 
dlcksoni n. ap., bus den Cenomaoien Kreldeablagerungen GrOnlands: K. 
sveoska vet.-akad. Hand!., vol. 24, no. 1, pp. 1-10, pL 1, flfs. 2-4. 1890. 

• Unger. Frrnnx. Die fosslle Flora von Sotska: K. Akad. Wlaa. I Wien], 
Math, naturwlss. Cl., Denkaebr., vol. 2, p. 168 (86), pi. 35 (14), flf*. 
1. 2. 1850. 

•Leaquereux. Leo, Llgnlllc formation and foaatl flora: U. 8. Geol 
and Geog. Survey Terr. Ann. Kept, for 1873, p. 400. 1874. 

• Lerquerenx. Leo, Tbe Tertiary flora: U. S. Geol. Surrey Terr. Kept., 
voi. 7. p. 268. pt. 85. fig 3. 1878. 
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parison of this figure with ours and Unger’s fails to 
show any characters that would Indicate specific 
identity or even generic relationship. 

The only other recognized representative of the 
genus in America is Artocarpidium cretaceum, Ettings- 
hausen, 4 an entire-leaved species, originally described 
from the Cretaceous of the Old World and subse¬ 
quently identified by Losquereux 1 in the Dakota 
Cretaceous of Kansas. 

The discovery of a species in Alaska that is closely 
similar to Unger’s species from the Tertiary of Europe 
and the fact that no Tertiary species of the genus has 
been heretofore definitely recorded from America are 
interesting. The genus is supposed to be related to the 
Artocarpae, the tribe to which the breadfruit and other 
allied tropical plants belong, and thus another pre¬ 
sumably tropical element is introduced into the 
Tertiary flora of the Arctic region of North America. 

Localities: Yukutat-Coppor River region, elevation 1,000 
feet above creek emptying Into Berg Lake, where Happy Hollow 
trail passes around the shore (original no. 42); collected by 
G. C. Martin. Sidney Paige, and A. O. Maddren In 1906 (lot 
3847) (pi. 69, figs. 1-4). Fairbanks district, Tanana region 
(original no. 31) ; collected by L. M. Prlndle and H. B. Blair 
in 1908 (lot 7476) (pi. 69, fig. 5). 

Genus FICU8 Linnaeus 
Ficus? alaskana Newberry 

Ficus? alaskana Newberry, U. S. Nat. Mus. Proc., vol. 6, p. 512, 
1882 [1883]; U. 8. Geo). Survey Mon. 35, p. 84, pi. 61, 
flg. 1; pi. 52. fig. 1; pi. 55, figs. 1, 2, 1898. 

Knowlton, U. S. Nat. Mus. Proc., vol. 17, p. 222, 1894; 
OeoL Soc. America Bull., vol. 5. p. 584, 1804; U. S. Geol. 
Survey 17tb Ann. Kept., pt. 1. p. 886, 1896; U. S. Geol. 
Survey 18th Ann. Kept., pt. 3. pp. 1M. 196, 1898. 

Four specimens, collected in 1867 at Cook Inlet and 
at Admiralty Island, southeastern Alaska, by Capt. 
W. A. Howard, of the United States Revenue Cutter 
Service, were described and figured under the above 
name by Newberry,® with a query after the generic 
designation. It is evident, from a comparison of fig¬ 
ures, that they should be referred to the genus 
Dombeyopsis and apparently to D. decheru Weber, 
from the Miocene of Europe; 7 but this obvious 
generic and close specific identity was not mentioned 
by Newberry. 

* Kttlngatiaottn, Constantin von, I)le Kr old* flora von Nloderscbocna 
In Sachsen: K. Akad. Wlas. [Wien], Math, naturwlas. CL, Sttsuogsber., 
vol. 55. pt. 1, p. 251, pi. 2, fig. 4. 1867. 

• Leaquareux, Leo, The flora of the Oatota group: V. 8. Geol. Sur¬ 
vey Moo., vol. 17, p. 86, pi. 50. Og. 7. 1881. 

•Newberry, J. 9., The later extinct floras of North America: C. 8. 
Geol. Survey Mon. 36, pi. 51, flg. 1 (U. S. Nat. Mu*, no. 71061 ; pL 52. 
fig. 1 (no. 7112] ; pL 66. flg. 1 (no. 71001; pi. 66. flg. 2 (do. 7111], 
1888. 

T Weber, C. O., Die TertUrflorm der Nlederrhelnlachea Braunkohlen- 
formatlon: Pmlaeontographica. vol. 2. p. 198 (79), pi. 21 (4). flg. 10, 
1861 (1862). Ludwig, Rudolph, Fossils Fflanten aua der 11 testen 
Abtbellong der Kheinlscb-Wetteraucr Terttlr-formation: Pslaeonto- 
graphic*, vol. 8, p. 126. pi. 49. flga. 1, la (?) ; pL 61, fig. 4. 1869. 


I have not found, in the more recent collections of 
fossil plants from Alaska, a single specimen that has 
any specific resemblance to any of the figures cited of 
either Ficusf alaskana or Dombeyopsis decheni; but 
Knowlton 8 identified the former species in three col¬ 
lections made in the Yukon Valley in 1896, by J. E. 
Spurr, H. B. Goodrich, and F. C. Schrader (lot 1555). 
In connection with two of the collections, however, 
designated as “below Mission Creek” and “25 miles 
above Mynook Creek, Miller’s coal mine,” the identifi¬ 
cation was queried, and it is significant that the locality 
first mentioned represents an area whore only 
Cretaceous plants were subsequently found. The 
species was not queried, however, in the collection from 
the third locality, designated as “ just above or north 
cf Mynook Creek.” This locality is probably identical 
with Collier’s 2AC 146 (Yukon River, south bank, 
about 1V6 miles above Rampart) and Hollick’s 3AH 10 
(Yukon River, south bank, just above Rampart). 
Miller’s coal mine, above cited, is probably identical 
with what was later known as Drew’s mine, repre¬ 
sented by Collier’s 2AC 140a (Yukon River, north 
bank, opposite Hess Creek), and Hollick’s 3AH 9a, 9b, 
9c (Yukon River, north bank, at Drew’s mine). 

Ficus menzeli Rollick, n. sp. 

Plate 60. figure H 

Leaf asymmetric, trilobate, about 8 centimeters in 
length by 5 centimeters in maximum width, obliquely 
subcordate at the base, obtusely apiculate at the apex; 
margin entire except for a single large blunt tooth (or 
occasionally more than one) in connection with each 
I lobe; nervation tripalmate from the base; lateral pri¬ 
maries ascending, each one terminating in the apex of 
one of the lateral lobes and giving off branches from 
the outer sides that are either camptodrome or indi¬ 
vidually craspedodrome to each of the marginal teeth; 
secondary nerves irregularly spaced and disposed, 
those on the narrower side of the leaf, in common with 
the adjacent lateral primary, subtending angles with 
the midrib more acute than those on the broader side, 
craspedodrome in connection with each marginal 
tooth, otherwise camptodrome. 

This specimen is apparently genericaily related to 
one of four leaves from southern Alaska described and 
figured by Newberry 9 under the name Ficwf alas- 
kana. Its dose relationship to any except the one 
specimen represented by Newberry’s figure 1. plate 51, 
is not, however, obvious. I am also inclined to regard 

1 Knowlton. F. IT.. Report on a collection of fossil plants frotn the 
Yukon River. AlMka: U. 8. Geol. Survey 18th Ann. Rept.. pt. 8, pp. 
194. 195. 1898. 

•Newberry, J. 8 . Brief descriptions of fossil plants, chiefly Tertiary, 
, from western North America : TJ. 8. Nat. Mus. Proc., vol. 5. p. 512, 
1882 ()883| ; The later extinct floras of North Amerkn : l T . 8. Geol. 
Survey Mon. 35. p. 84, pi. 51, flg. ) [excl. pi. 52. flg. 1. and pi. 65, 
figs. 1, 2], 1898. 
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it as more closely related to Phyllites sp. Menzel, 10 
from the Tertiary brown coal of northern Germany, 
for the possible relationship of which he suggested, 
comparison with Passiftara^ Lind era , and other genera 
in the Menispermaeeae and Icaeinaceae. After com¬ 
parison with leaves of numerous species in these and 
other genera, however, the genus Firm appeared to be 
as satisfactory a reference as any for our s|>ecimen and 
for Menzel’s figure, and apparently also for New¬ 
berry’s. 

If specific relationship should he recognized between 
our specimen and Menzel’s the specific name here 
adopted would be pertinent and appropriate. 

Locality: Matanuska coal field, Matamwku-Cook Inlet region, 
Chlckaloon River, shales overlying 15-foot coul near Wut*on‘s 
tunnel 2 (original no. 1) ; collected by O. C. Martin In 1906 
(lot 3072). 

Fkua overbeckl Hollick, n. ap. 

Plate 00, figure 7 

Leaf apparently oblong-orbicular, about 9 centi¬ 
meters in length by 7 to 8 centimeters in maximum 
width; base broadly cordate (auriculate?); margin 
entire; venation pinnate-subpalmate, camptodrome; 
secondaries fi or 6 on each side, somewhat flexuous, 
irregularly spaced and disposed, subtending angles of 
about 45° with the midrib, the lower two opposite, 
arising from the base, simulating lateral primaries, 
each with 8 or 10 branches that spring from the under 
side; upper secondaries branched once or twice from 
the under side distad. 

This figure evidently represents a distorted leaf, dis¬ 
rupted on the right-hand side, thus giving to it an ex- 
aggerated inequilateral appearance. The base is appar¬ 
ently somewhat unsymmctrical or oblique, but this ap¬ 
pearance may be due, at least in part, to distortion. 
It belongs, as far as surficial characters are concerned, 
to the general type of leaf represented by Ficus 
spechsiscima Ward n —an Upper Cretaceous species— 
and F. sordida Lesquereux, 18 from the Miocene of 
California; but our specimen has neither the conspicu¬ 
ously auriculate base of the former nor the broadly 
rounded subcordate base of the latter, and the several 
weak, intermediate secondary nerves that merge into 
the tertiary cross nervation in our leaf are not indi¬ 
cated in either of the other species mentioned. 

The specific name is given in recognition of the 
valuable contributions to the paleobotany of the region 
by the collector, Mr, R. M. Overbeck, of the United 
States Geological Survey, 

«Menzel. Paul, liber die Flora d«r Seoftenbergcr Braunkohlenab- 
lagerungen: K. preusa. geol. Landesanstalt Abb., n. *er.. no. 40. p. 125; 
pi. 8. flg. 24, 1006. 

11 Ward. L. F.. Synopsis of the flora of the Laramie group : C. S. 
Geol. Surrey Otb Ann. Kept., p. 552. pi. 45, flg. 1, 1888; Type* of tbe 
Laramie flora: U. S. Geol. Survey Ball. 37. p. 30. pi. 21. flg. 3. 1087. 

“ Lesquereux, Leo, Report on fossil plant* of tbe auriferoua gravel 
deposits of the Sierra Nevada,; Harvard Coll. Mus. Comp. Zoology 
Mem., vol. 6, no. 2. p. 17, pi. 4, figs. 6, 7, 1878. 


Locality: Nenana coal field, Tatiana region, Lignite Greek, 
r.orth aide, bluff between two creeks In eastern part of sec. 30, 
T. 12 8., R. 0 \V., burned beds overlying coal (original no. 7>: 
collected by R. M. Overbook In 1916 (lot 7266) (pi. 60, flg. 7). 

Ficus stantoni Hollick, n. sp. 

Plate 119, figure 4 

Leaf oblong-ovate, about 12 centimeters in length by 
6 centimeters in maximum width at about the middle 
of the leaf, apparently inequilateral, cordate at the 
base; margin entire; midrib curved to one side dis- 
Ully; venation pinnate, camptodrome; lower two sec¬ 
ondaries opposite, basilar, ascending, diverging at 
angles of About 45° from the midrib, gently curved 
upward, branched from the under sides; upper sec¬ 
ondaries rather regularly arranged in closely approxi¬ 
mated but not opposite pairs, all ascending, at more 
or less acute angles with the midrib, the lower two 
branched from their under sides distally, all main 
veins and their branches thinning out and becoming 
camptodrome close to the margin. 

It is unfortunate that this specimen is not com¬ 
pletely preserved, as it appears to represent a very dis¬ 
tinct and heretofore undescribed species. In its en¬ 
tirety the leaf was apparently inequilateral, bent to 
one side at the apex and cordate or cordate-truncate at 
the base. In a general wav it is somewhat suggestive 
of the type represented by Ficus subtruncata Lesque¬ 
reux. 13 from the Eocene of Colorado, more especially 
of his figure 9; but ours is a much larger leaf. It may 
also be compared in shape and in connection with the 
laterally curved or bent apex and the regularly dis¬ 
posed and spaced secondaries with Ficus sc him peri 
Lesquereux as depicted by Knowlton, 14 based on a 
specimen from the Eocene of New Mexico. This par¬ 
ticular leaf, however, does not appear to have any spe¬ 
cific relationship with Ficus schitnperi as originally 
described and figured by Lesquereux. 13 

I take pleasure in naming the species for Dr. T. W. 
Stanton, to whom we are indebted for the collection 
of tlie specimen and of a large amount of other paleo- 
botanic muierial in the region. 

Locality: (Tilgulk, about 200 yards south of the native vil¬ 
lage. Cliignlk Buy, Alaska Peninsula (original no. 950); col¬ 
lected by T. VV. Stanton (n 1901 (lot 3519). 

Ficua dal I a Cockerell 

Ficus daltl Cockerell, Torreya, vol. 10, p. 224, 1910. 

Ficus mcmbranacca Newlwrry, V. S. Nat. Mus. Proc., vol. 5, 
p. 512, 1S82 [1883]; U. S. Geol. Survey Mon. 35, p. 87, 
pi. 59. flg. 2, 1898. 


M Le»juer.*ur, T.eo. The Tertiary flora; U. S. Geol. 8urvey Terr. 
Kept., vol. 7, p 203. pi. 30. flga. 7-9, 1078. 

14 Koowlton. F. H.. Geology and paleontology of the Raton Mesa and 
other regions In Colorado and New Mexico: L*. S. Geol. Survey Prof. 
Paper 101. p. 304. pi. 75. flg. 4, 1917 |1918]. 

14 Lesquereux, Leo. On «|teclea of fossil plants from tbe Tertiary of 
tbe Stale of Mississippi: Am. Philo*. Soc. Trans., vol. 13. p. 417. pi. 
18. Ag.< 1-3. 1809. 
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Knowlton, U. S. Nat. Mus. Proc., vol. 17. p. 223. 1894: 
Geol. Soc. America Bull., vol. 5, p. 584, 1804; U. S. 
Geol. Survey 17th Ann. Kept., pt 1, p. 8HG, 1896. 

Not Ficug mctnfjranucen Wright. 1873. 

A leaf collected at Cook Inlet in 1807, by Capt. 
W. A. Howard, of the United States Revenue Cutter 
Service, was described and figured as a new species by 
Newberry under the name Ficu* membranacea [U. S. 
Nat. Mus. no. 7102], This name, however, was pre¬ 
occupied, having been previously applied to a living 
species, and the name F . dalli was given to it by 
Cockerell. 

It has not been recognized in any of the subsequent 
collections made in Alaska. 

Genus PROTOFICTJS Saporta 
Protoficua inaequalia Newberry? 

Plate 118, figure 2 

PrOtotlru9 inaequalis Newberry, U. S. Nat. Mua. Proc., vol. 5. 
p. 612, 1883; U. S. Geol. Survey Mojj. 35, p. 89. pi. 58, 
fig. 2; pi. 60, fig. 1, 1898. 

Our specimen bears so close a general resemblance 
to those from the Eocene of Montana, described and 
figured by Newberry under the above name, that it 
does not seem possible to differentiate between them, 
except that ours is smaller and the margin is entire 
throughout or only obscurely undulate on one side. 
In his description Newberry said: u Margin entire or 
in part undulate”; and the latter character appears 
to be unduly emphasized in h : s figures, especially in 
figure 1, plate 60, in which the irregular, ragged mar¬ 
gin, as depicted, can hardly represent its normal 
character. I am inclined to regard our specimen, at 
least tentatively, as probably an immature leaf of the 
species. 

Locality : Matanuska coal field, Matanuakn-Cook Inlet region, 
Kings River, east bank, at coal camp 7 miles above mouth 
talus slope at base of cliff; collected by F. J. Katz In 1910 
(lot 6896). 

Family PROTBACEAE 
Oenaa OREVILLEA R. Brown 
Grevitlca nlnakana Hollick, n. up. 

Plate 60, figures 3-5 

Leaves oblong-elliptical, entire, coriaceous; venation 
pinnate, obscurely eamptodrome; secondary veins ir¬ 
regularly spaced and disposed, branched, the branches 
mostly ascending and merging into the tertiary vena¬ 
tion, for the most part extending subparallel or 
somewhat oblique to the midrib, enclosing irregular, 
more or less vertically arranged areas. 

These leaves were evidently thick and coriaceous, 
as shown, in some places by the roflexed or curled 
margin and in others by the surface depressions and 
elevations. Upper surfaces are represented in figures 
3 and 4 and an under surface in figure 5. The most 


interesting feature is the prevailing ascending charac¬ 
ter of the tertiary veins, which gives to the system of 
venation in general a peculiar vertical appearance. 
This system is peculiarly characteristic of certain 
existing species in the Proteaceae, especially in the 
genus Grevillea, which is represented in our existing 
flora by a large number of species, natives of Aus¬ 
tralia. It has not before been recognized in the fossil 
form in the New World but is abundantly represented 
in the Cretaceous and Tertiary floras of the Old 
World. Our species is similar to though much larger 
than Grevillea coriacea Saporta,™ from the Tertiary 
of France, and their generic identity is unmistakable. 
Generic identity may also be noted in connection with 
Grevillea /xtrisiciuris Watelet, 51 from the Tertiary of 
France, which appears to be specifically identical with 
G. coriacea Saporta. Our specimens resemble the ex¬ 
isting G. laurifolia Sieber more or less closely. 

The identification of this genus as an element in the 
Tertiary flora of Alaska is interesting, especially in 
view of its present geographic distribution. 

Localities; Knchemak Bay, Kenal Peninsula, Matnuuska- 
Cook Inlet region, at entrance to Troublesome Gulch (original 
no. 31 ; collected by C. E. Weaver in 1906 (lot 4129) (|>1. 60. 
figs. 4. 5). Knchemak Bm.v, Kenal Peninsula, Bluff Point, 7 
miles west of Homer, about 1*4 miles west of Cook Inlet Coal 
Field Co.’s mine: collected by T. W. Stanton and It. W. Stone 
lu 1901 (lot 5821) <pl. 60, fig. 3). 

Genus HARE A Schrader 
Hakea atask&na Hollick, n. sp. 

Plate 116. figure 8 

Leaf spatulate (?), with a long attenuated base, 
about 4.5 centimeters in length by 1.8 centimeters in 
maximum width, entire; primary venation all of equal 
rank, consisting of a inidvein and two lateral pri¬ 
maries on each side that stait from the base and ex¬ 
tend upward, apparently aerodrome, the outer pair 
weak and merging into the secondary venation given 
off from the outer sides of the stronger inner pair. 

This sj>eciiiien apparently belongs to the Old World 
type of fossil leaf in connection with which there have 
been described a number of species referred to the 
genus Hakea that resemble ours more or less closely, 
such as II. spatulata and U . mprtilloidcs Schmal- 
liausen, 18 from the Eocene of Russia; II. stenocarpi- 
folia Ettingshausen,™ from the Tertiary of Croatia; 

** Saporta. Gaston de. fctudes sur )& rotation du aud eat de la 
Franca t l'#poque tertlnlre, pt. 2. no. 2: Aunalcs scl. oat. I Paris). 
a*r. 4. Botanlque. rol. 17, p. 231 [08], pi. 8. figs. 0. Oa [pi. 7. fig. 18. 
error in text), 1863. 

Watelet. Adolphe, Description dea plaotes fossil es du bnwln de 
Tarls. p. 102 (text), pi. 33. flga. 3. 3a (atlas). Parle. 1866. 

w Schmalbauneo, Johannes, BrltrBge sur Tertlllr Flora sddwest Rum- 
lands : Palaeont. Abb., vol. 1, no. 4. 306 (24), pi. 33 (8). figs. 2-6, 10. 

9f*»tulato] ; p. 307 (23). pi. 33 (6). flg. 14; pi. 35 (8). tg*. 
11-17 [-W. myrmioldc*]. Berlin. 1884. 

* Ettlngabauseo. Constantin von. Die Proteocecn der Vorwelt : K. 
Akad. Wfas. [Wien). Matb.-naturwles. Cl., Siuungsbcr., vol. 7. p. 722 
414). pi. 30 (1). figs. 15. 10. 1831 
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and H.f arctica Heer, 20 from the Eocene of Green¬ 
land, with none of which, however, may ours be re¬ 
garded as specifically identical. The genus, in the fos¬ 
sil form, has not heretofore been recorded from Amer¬ 
ica, so far as I am aware, but in view of the occurrence 
of a species in the Tertiary of Greenland the discovery 
of one of equivalent geologic age in Alaska was not 
unexpected. In our existing flora the genus is con¬ 
fined to Australia. 

Consideration should also be given to a leaf de¬ 
scribed and figured by Heer 21 under the name Coriaria 
loclensis , from the Miocene of Switzerland. Unfor¬ 
tunately, however, this figure lacks the base of the 
specimen and ours lacks the apex, hence satisfactory 
comparison is impossible. 

Locality: E*«ka Creek. Matanuskn coal field. Matanuaka-Cook 
Inlet region: collected by Theodore Chapin in 1010 (lot 5807). 

Gena* MACCLDrrOCKlA Heer 
Macclintockia chignikensla Hollick, n. ap. 

Plate 25. figure 50 

Leaf of unknown shape and dimensions, petiolate, 
narrowed to a rounded cuneate base; strongly pal- 
mately triple-veined from the summit of the petiole, 
and with also a slender outer pair forming obscure 
marginal primaries, all ascending, connected by a 
series of fine veins of uniform rank between that form 
approximately right angles with the midrib and pri¬ 
maries and are connected with others by cross vena¬ 
tion, forming laterally elongated areolae throughout 
the intervening areas. From the outer sides of the 
main lateral primaries occasional secondary veins di¬ 
verge at acute angles and connect with the marginal 
primaries. 

This fragmentary specimen apparently possesses the 
peculiar aerodrome venation that characterizes the 
genus Maoclintockia, but I have been unable to identify 
it as any described species. It was apparently obovate- 
elliptical, with entire margin, at least in its lower part. 

Locality: Chlgnlk River, opposite Nuu Point, Alaska Penin¬ 
sula (original no. 57) ; collected by W. W. Atwood and H. M. 
Enkln in 1908 (lot 5208). 

Order P0LYG0NALE8 
Family POLYQONACEAE 

Genus C0CC0L0BIS P. Browne, 1766 (=C0CC0L0BA Linnaeus 

1764) 

Coccolobis chapini Hollick, n. »p. 

Plates 121, 122 

rtcroipcrmites sp. Hollick, U. S. Geol. Survey Bull. 500, p. 51. 

1912. 


“ Heer, Oswald, Ueber den verstelnerten Wald voo Atanekerdlulc In 
Kordgrdnland: Naturf. Gesell. [Zurich] Vlertcljabraschr., rot. 11, p. 
277, 1866; Miocene Flora von NordgrOnlaod: Flora focsilU arctica. 
rol. 1, p. 118 , pi. IB, flga. 5. 6, 1868. 

° Heer. Oswald. Flora tertlario Helvetia®, ml. 3, p. 63, pi. 121, fig. 
21. Winterthur, 1869. 


Leaf obovate, entire, with wavy margin, inequi¬ 
lateral and deeply cordate-auriculate at the base, 40 
centimeters in length by 30 centimeters in width a 
liftie above the middle, and 15 centimeters in width at 
the base of the midrib; nervation pinnate; midrib 
rather abruptly thickened near the base; secondary 
veins about 11 on each side, irregularly spaced, vary¬ 
ing in angles of divergence from the midrib, the 
upper ones acutely, the lower ones obtusely divergent, 
all (except the curved basilar pair) more or less flex- 
uous and forked or branched, especially toward their 
extremities, where they thin out, merge into the ter¬ 
tiary veins, and form a fine camptodrome network 
near the border; tertiary venation irregular, forming 
polygonal areolae of diverse shapes and dimensions. 

The two figures of this species represent partial 
counterparts of one and the same specimen. Plate 121 
shows the upper surface of the basal portion. A 
reversed outline drawing of this portion is included 
ia plate 122 in order to complete the outline of the 
leaf as far as possible. 

There can be little doubt in regard to the generic 
relationship of our specimen, and it is closely similar 
to the living Coecoloba pubescent Linnaeus. The 
genus includes about 125 species, natives of Florida, 
Bermuda, the West Indies, Mexico, and tropical South 
America. 

Three Tertiary species— Coecoloba laevigata Les- 
quereux," Coccolohis eolignitica Berry,** and Coccolo- 
bis uviferafolia Berry* 4 —have been elsewhere re¬ 
corded from localities in the United States, and one 
Cretaceous species— Coccolobites cretaccus Berry **—in 
the closely allied if not synonymous genus Cocco - 
lobites. 2 * These are all small-leaved species, however, 
quite different in size as well as in other features from 
our specimen. Similar fragmentary remains are also 
described and figured by Engelhardt* 7 under the name 
Phyllites coccolobaefolia , from the Tertiary of Chile. 

Six European species— Coocolobitea massc&ongiana 
Visiani, 2 * C. morindioidcs Massalongo, 29 C. mm- 

"Leoqutreux, Leo. Ltgnltlc formation and foatll flora: U. S. Geol 
and Geog. Survey Terr. Ann. Kept, for 1872, p. 887. 1878; The Ter¬ 
tiary Cora: U. 8. Oeol. 8urvey Terr. Kept., voU 8, p. 208, pi. 35, Ag. 
7, 1878. 

“ Berry, K. W.. The lower Kocenc flora* of southeastern North Am¬ 
erica : U. 8. Geol. Survey Prof. Paper 01, p. 212, pL 88, fig. 4, 1916. 

* Idem, pi. 87. tig. 6. 

“Derry, E. W.. Contribution* to the Mesozoic flora of the Atlantic 
Coastal Plain. X. Maryland : Torrey Bot. Club Bull., vol. 41, p. 298, 
1914 ; Maryland OeoL Survey, Upper Cretaceous, p. 880, pi. 58, flg. 1,1916. 

“ Berry used Coccolobltfe a* a new generic name, apparently being 
unaware of It* previous uae by Vlsianl (Plante fosslll della Dalmaxla: 
R. 1st veneto sci., left, ed artl Mem., vol. 7. p. 440, 1838) for a fowl! 
leaf of similar generic type, allied to Coccolobi*. 

“ Engelhardt, Hermann, Ueber Tertlirpflanzcn von Chile: Seockenb. 
naturf. GeseH Abh., vol. 16. p. 688. pi. 4. fig. 8b; pi. 12. fig. 6, 1891. 

“ Vlaianl, Roberto de. Plante foaslll della Dalmatia ; R. 1st. veneto 
sci., lett. ed artl Mem., vol. 7. p. 440 (20), pi. 4. fig. 1. 18B8. 

•Masaalongo, Abramo, Sulla plante foaslll di Zoveneedo e del Ye 
gronl (letter* a! Prof. Roberto de Vlaianl), p. 7, Verona. 1868. •* 
Cocooloba morindioidta (Mnau)ongo). Meechlnelli. A., and Squlnabol, 
X.. Flora tertlarta italtcn, p. 295. Pndoa, 1893. 
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zolonica Massalongo, 80 Coccoloba bUinica Ettings- 
housen,* 1 C. acutangula Ettingshausen, 82 and C. sp. ? 
Marty* 1 —all of Tertiary age, have been described and 
some of them figured. All are small, compared with 
ours, except, apparently, C. muzzolonica , which is 
described as “ folium probabiliter longum 155 centim., 
latum 140 cent., Coccolobae pvbeacenti maxiine prox- 
imum.” This indicates a leaf about four times the 
size of ours and a mutual resemblance to the living 
Coocolobis pubescent. 

The specific name given to our specimen is in honor 
of Mr. Theodore Chapin, the collector. 

Locality: Eska Creek, Matanuska coni field, Matnnuska 
Cook Inlet region; collected by Theodore Chapin In 1S10 
(lot 5897). 

Order R ABATES 
Family RTUPHAEACEAE 
Genua NELTTMBO Adamon 
N el umbo protolutea Berry? 

Plate 61, figures 1-3 

Xelumbo protolutea Berry, U. 9. Geol. Survey Prof. Paper 108. 
p. 04, pi. 24, figs. 1, 2; pi. 26, figs. 1-4, 1917. 

The probability appears to be that our specimens 
are referable to this species, first described and figured 
by Berry, based on specimens from the Eocene of Mis¬ 
sissippi; but they are too fragmentary for anything 
more than provisional identification. A central por¬ 
tion of a leaf, represented by our figure 1, is so closely 
similar to Berry’s figure 4, plate 25, that they might 
almost be mistaken for counterparts, and the primary 
and secondary venation, shown in our figure 1 and in 
Berry’s figure 2, plate 24, are identical in all their char¬ 
acters. In none of our specimens, however, is any por¬ 
tion of the marginal area preserved, and the lack of 
this important feature renders definite identification 
impossible. 

The thickness of the primary veins, as shown in our 
figures 1 and 3, indicates that these fragmentary re¬ 
mains represented leaves of large size—apparently 
about 35 to 40 centimeters in diameter—which is ap¬ 
proximately the size of the larger of the specimens 
from Mississippi, as estimated by Berry.* 4 No other 
described American fossil species of the genus is com¬ 
parable with this in size, except the Cretaceous species 
Nelumbo kempii (Hollick) Hollick, 83 from Long Is- 

* Masaalongo. Abrarao. Syllabua piantarmn foMllIum, p. Rtf, Verona, 
1M9. 

n Rttlngahaiiteo, Constantin too, Die foaelle Flora dea TertlBrbecfcens 
▼on Billn: K. Akad. Wlaa. [Wien). MaUL-naturwlaa. CL, Denkachr.. 
ml. 20. p. 164, pi. 30. flg 1, 1867. 

■Idem. p. 105. pi. 80. fig. 2. 

"Marty. Pierre, Flore miocftne de Jounac (Cantal), p. 50. pi. 9, 
13. 14, Paris, 1903. 

" Berry. E. W.. op. dt.. p. 00. 

■ Hollick. Arthur. Additions to the paleobotany of the CreUceoua 
formation on Long Island: New York Bot. Garden BulL, vol. 3, p. 
412, p|. 74. fljw 1. 2; pi. 75; pi. 76; pi 77. flg. 1. 1904. -Sertnoprti 


land, New York, which may be compared with N. pro¬ 
vincial* —.Nelumbium provincial* Saporta, 84 from the 
Cretaceous of France; but a comparison of the vena¬ 
tion of either of these species with that of the species 
under discussion shows distinguishing characters that 
are quite obvious. 

The discovery of a large-leaved, well-defined species 
of the genus Nelumbo in the Tertiary flora of Alaska 
is of considerable interest, not only for the reason that 
it adds a new locality to the previously known area 
of distribution of the genus in past time but also be¬ 
cause it represents an extension of its former distribu¬ 
tion in America to a region farther north than was 
heretofore recorded and affords, as in connection with 
the cycadaceous genera, an excellent index of the semi- 
tropical or temperate climatic conditions that must 
have prevailed in Alaska during early Tertiary time. 

As far as our present knowledge is concerned the 
former geographic distribution of the genus, repre¬ 
sented by about 20 recognized and doubtful species, 
embraced northern Africa, central and western Eu¬ 
rope, Greenland, the southern and western United 
States, western Canada, and Alaska. Throughout all 
these regions, except the southern United States, it is 
no longer represented in the living native flora. As 
a living genus it includes only two species, each of 
restricted geographic distribution— Nelumbo nelumbo 
(Linnaeus) Karsten, found in the southern and south¬ 
eastern Asiatic region from southern Japan to north¬ 
ern Australia and westward to the Caspian Sea, and 
Nelumbo lutea (Willdenow) Persoon, which ranges 
from the eastern United States southward to Brazil. 
An excellent map, showing the former and present 
distribution of the genus, is included in Berry’s 
paper. 1 ’ 

None of the American Tertiary species, other than 
Nelumbo protolutea, are comparable in size with cer¬ 
tain of the European species of equivalent age. N . 
laJceeiana (■=» Nelumbium lakesii Lesquereux **) and N. 
tenuifolia (“ Nelumbiwm ten/uifolium Lesquereux* 9 ), 
from Colorado—the former with a maximum diameter 
not exceeding 20 centimeters—are the largest, whereas 
certain European Tertiary species, such as N. proto- 
speciosum (^Nelumbium protospeciosum Saporta 40 ), 
from France, are represented by leaves with diameters 
of 30 centimeters or more. Berry 41 notes the reseni- 

kempu Hollick. Arthur, A new foaaii palm from the Cretaceous for- 
nation at Glen Cove, Lon* Island : Torrey Bot. Club Bull., vol. 20. p. 
109. p|. 149; p. 334. pi. 106. 1893. 

■Saporta, Qaaton de, Le Nelumbium provincial?, dee lignite* erdtaeda 
de Fureau eo Provence; Soc. gflol. France Mdm., raldootologle. no. 5. 
p. 5. pi. 12 III. flg. 1; pi. 13 (2). flg I: pi. 14 (3). figs. l-6a, 1890. 

" Berry, E. W.. op. cit.. p. 07. 

■ Leaquereux. Leo. The Tertiary flora U. S. Geol. Survey Terr. 
Rept.. vol. 7. p. 252. pi. 46. figs. 1, 2, 1878. 

- Idem. p. 253, pi. 40, flg. 3. 

• Saporta. GasCoo de. Becherrhea sur la vdgdtatlon du olveau aqul- 
tanlen de Manoaque: Soc. gflol. France Mdm., Paldontologte. no. 9. pi 
17. pi. 3 [1). flg*. 2. 3; pi. 0 [4], flg*. 1 . la-le. 2, 189X. 

“Berry. E. W.. op. dt., p. 05. 
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blance between X. proto* peciosum and X. protolute a 
and also suggests resemblance between X. proto? utea 
and X. buck it (*=Xefumbiutn buchii Ettingshausen 42 ), 
from the Tertiary of Dalmatia: but .V. bur hit clearly 
represents a species of either Casta? in or Xymphara 
and may be disregarded in connection with any discus¬ 
sion of the genus Xel umbo. 

Our specimens were found with numerous other 
fragmentary remains of the species, thickly packed 
in layers in a fine gray shnly sandstone, and few 
other plant remains were found associated with them. 
The Xelumbo layer's apparently represented a localized 
deposit. 

Locality: Yukon River, north hank, 10 mile* Inflow rophls 
below Rampart, central Yukon region (original no. 16) ; col¬ 
lected by W. W. Atwood nnd H. M. Eakin In 1007 (lot 4632). 

Family KAONOLIACEAE 
Oenui MAGNOLIA Linnaeus 
Magnolia inglefieldi Heer 

Plate 0. figure 4c: plate 02. figure* 1-4 

Magnolia inglefleldi Heer, Naturf. Gesell. Zurich Viertei- 
jahrsschr., ml. 11, p. 278. 18G6; Miocene Flora von 
Nordgronlaml: Flora fossils arctlca. vol. 1, p. 120. pi. 3, 
flg. 5c-: pi. 16. figs. 5, 6. 8b; pi. 18, figs. 1. 2. 3a, b, 1S6*; 
Contributions to the fossil flora c»f North Greenland: 
Idem. vol. 2. no. 2, p. 478, pi. 44, flg. 5b; pi. 51. figs. 2. 
3. 3b, 4-7. 1869: (Die fossile Flora Gronlands), pt. 2: 
Idem. vol. 7. p. 121. pi. 69. flg. 1; pi. 85. flg. 3; pi. S6. 
flg. 9, 1883. 

A considerable variation in size and more or less 
variation in shape are represented in Heers figures of 
this species, and the particular one with which ours 
may be most satisfactorily compared is figure 1. plate 
69, volume 7 of Flora fossilis arcticu. 

Prior to the identification of our specimens from 
Alaska the species had not been conclusively identified 
outside of Greenland, although a specimen was iden¬ 
tified by Lesquereux, 0 with reservation, and included 
in a list of fossil plants from the Miocene of the 
John Day Valley, Oregon; and this identification was 
subsequently recognized by Knowlton 44 in his elabo¬ 
ration of the fossil flora of that locality, with the fol¬ 
lowing conservative statement: u This is certuinly dif¬ 
ferent from the last [Magnolia culvcri Knowlton] 
and may well be Heers species. It is not contained 
in recent collections.” The specimen, however, was 
not figured. 

c Ettlngahausen. Con^nnMn v««n. IHe Eocene Florn «!*•* Moute 
I’romlna : K. Al«d. WJap. (Wlenl. Math, naturwl**. Cl- Denkuchr.. vol. 
b. p. 30 1201. pi. )0. fig* 2. 3: III. n. tig. | : pi. 12. 1HT.4 (1*53). 

" Lenijueroix. I>*o. Recent determination* of finwll plnnln from Ken¬ 
tucky. loalMlnon. Oregon. California. Alaska. Greenland, etc.: IT. S. 
Nat. Mu*. Proc., vol. 11. p. 13. IKS*. 

** Knowlton. F. It., Fofodl flora of tlie John Dny Banin, Oregon : U. S. 
Geol. Survey Boll. 204. p 58, 1902. 


In 1911 Knowlton. 43 in a review of Lesquereux’s 
descriptions of fossil plants from Miocene auriferous 
gravel of California, identified Magnolia California 
Lesquereux 46 as specifically identical with Magnolia 
ingle fie/di Heer; and it may be remarked that his 
identification might be regarded as warranted if com¬ 
parison is made with certain of the broad forms of 
the species figured by Heer. Our specimens are all 
of the long and narrow form. 

Localities: South side near head of Hamilton Bay. Kup- 
rennof Island, southeastern Alaska (original no. V) ; collected 
by W. W. Atwood In 1907 (lot 4389) (pi. 9, flf. 4c). Near 
head of Hamilton Bay. Kupreanof Island (original no. 55); 
collected by A. F. Buddlngton in 1922 (lot 7565) (pi. 62. fig. 1). 
Matununka coni field. Mnfnnuxka-Cook Inlet region, Moo*c 
t'reek, 25 feet above 11-foot «eani, 100 yards below cabin; 
collected by Sidney Paige In 1006 (lot 3954) (pi. 62, flg. 2). 
Knoheronk Rny, Kennl Peninsula, Matamwka-Cook Inlet region, 
at entrance to Troublesome Gulcli (original no. 3) ; collected 
by C. E. Weaver in 1906 (lot 4129) (pi. 62, flg. 3). Matanuska 
coal field, 4.800-foot point on traverse of Matunuska River west 
from Moose Creek. Matanuaka-Cook Inlet region (original no. 
41; collected by Theodore Chapin in 1919 (lot 5901) (pi. 62, 
A*. 4). 

Magnolia ovalis Lesquereux 

Plate 63. figure** 1, 2 

Magnolia oralis Lesquereux, Am. Philos. Soc. Trans., vol. 13, 
p. 422, pi. 21. flgt*. 3. 4, 1869. 

More or less confusion of generic and specific names 
prevails in connection with leaves of the general type 
represented by the specimens from the Eocene of 
Mississippi described and figured by Lesquereux as 
Magnolia oralis, and certain other closely similar 
leaves described and figured by the same author 41 
under the name Magnolia cordifolia . These two 
species or forms were included in a single species and 
relegated to the genus Combretum by Berry, 48 tinder 
the name C</mbretuvi ovalis (Lesquereux) Berry. 
Whether or not the two species should be combined 
may be regarded as an open question, as may be also 
the matter of the generic name that may best be ac¬ 
cepted and applied. Knowlton, 49 on the basis of 
studies of specimens from the Eocene (Raton forma¬ 
tion) of Colorado, compared with those from Mis¬ 
sissippi described and figured by Lesquereux and 
Berry, expressed the opinion that Berry was in error 
in regarding Magnolia ovalis and M. cordifolia as 

e Knowlton, F. 1!., Flora of the aarlferous gravels „f California: 
r. s. QtoL Survey Prof. Paper 73. p. 60. 1911. 

«• Lcnquereux. Leo. Report on the fosNlI plants of the aurlferoui 
gravel deport* of the Sierra Nevada: Harvard Coll. Mu*. Comp. 
Zoology Mem., vol. 6, no. 2. p. 25. pi. 6. flg*. 5, 7, 1878. 

47 Lcoquereux. Leo. op. rlt- pi. 22. flg*. 1. 2. 

* Iterry. E. W- The lower Eom'ih- flora* of aoutheuxtern North 
America: l\ R. (ieol Survey Prof. Taper 01. p. 321, pi. 93. flg. I; 
pi 94, flg. 1, 1910. 

•* Knowlton. F. II., Geology nnd paleontology of the Baton Mesa 
and other region* to Colorado and New Mexico: \\ R. Geol. Surrey 
iTnf. Paper 101. p. 315. pi. Sfl ; pi. HK. flg 1. HH7 119181. 
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conspecific. and remarked : 50 u In general appearance 
these leaves appear quite different, and at least for the 
present I propose to maintain them as distinct/’ The 
Colorado specimens were referred bv Knowlton to M. 
cordifolia - but he did not express any opinion on the 
validity of the reference of the two species by Berry 
to the genus C ombre turn. 

It is unfortunate that in one of our specimens both 
base and apex are missing and that in the other only 
the base is preserved: but this feature has more the 
character of Magnolia oval is than of M. cordifolia as 
depicted by Lesquereux. The general shape of our 
two specimens may also be seen to agree more closely 
with Lesquereuxs two figures of M. oralis than with 
those of M. cordi folia* and I am inclined to agree with 
Knowlton that the two species may better, at least for 
the present, be recognized as distinct entities. 

In regard to the relative claims of the genera Mag¬ 
nolia and Covibretum for recognition, the facts and 
arguments do not appear to be conclusive for either, 
and if any further change in the generic name might 
seem advisable I should he inclined to favor reference 
to the genus Coccoloba. Specimens more complete, 
however, are necessary for comparison in order to ar¬ 
rive at any satisfactory conclusion in regard to the 
generic name that might best be applied to our speci¬ 
mens, and in the meantime it would seem best to 
describe and discuss them under the original name 
given to the figured specimens with which they are 
here identified. 

Locality: Yakutat-Copper River region, elevation 1,000 feet 
above creek emptying into Berg Lake, where Happy Hollow 
trail passe# around the above (original no. 42) ; collected by 
0. C. Martin, Sidney Paige, and A. G. Maddren in 1905 (lot 
3847). 

Magnolia nordenskioldi Heer 

Magnolia nordcntkioldx Heer. Beitrtige zur foasllen Flora SidtE- 
bergens: Flora fossllis arctica. vol. 4, no. 1. p. 82, pi. 21, 
fig. 3; pi. 30. fig. 1. 1876. 

LeiKiuercux. U. 8. Nat. Muw. Proc.. vol. 5, p. 448. pi. 10. figs. 
7-9. 1882 (18831; U. 8. Geol Survey Terr. Kept., vol. 8. 
V. 262. 1883. 

Knowlton. U. 8. Nat. Mua. Proc., vol. 17, p. 230. 1894: 
Geol. Soc. America Bull., vol. 5, p. 586, 1894: U. S. Geul. 
Survey 17th Ann. Kept., pt. J. p. 890. 1896. 

Specimens of this species, collected by W. H. Dali 
in 1880 at Chignik Bay. Alaska Peninsula, were iden¬ 
tified, described, and figured by Lesquereux, but it has 
not been identified in any of the subsequent collections 
of fossil plants from Alaska. Heer 51 expressed the 
opinion that among fossil species it approaches most 
nearly Magnolia oralis Lesquereux, the species last 
described. 


**’Knowlton. F. H., op. (it.. p. 310. 
** ll*»er, Obwuld, op. cit., p. S3. 


Magnolia wormekioldi Heer 

Plate 63, figure 3 

Magnolia xoormekioldi Heer, Die fosslle Flora Gronlands, pt. 2: 
Flora fossllis arctica, vol. 7, p. 123, pi. 101, fig. 6. 1883. 

This species was heretofore represented only by the 
type specimen from Greenland, described and figured 
by Heer. In this, as in our specimen, the upper part, 
of the leaf is missing, and their identity is therefore 
predicted upon the similarity of characters in their 
basal parts. In many respects these leaves resemble 
certain others that were subsequently described and 
figured by the same author under the genus Apeibop- 
Si8, especially A. doloesi (Gaudin) Heer, 52 but as he 
made no mention of any apparent resemblance between 
the two species we may assume that he regarded them 
as specifically distinct. 

Locality: Yakotut Buy. west shore, at Dalton’s coal out¬ 
crop, Yabatat-Copper River region (original oo. 141) ; col¬ 
lected by It. S. Tarr In 1905 (lot 3879). 

Family LAURACEAE 
Gena* CIWNAMOMUM R. Brown 
Cinnamomum cinnamomeum (Rossmaeasler) Hotlick, n. comb. 

Plate 64. figure 2 

Phyllitvt cintuimomru* Rosstnaeasier, Beltriige zur Versteiner- 
ongskunde, vol. 1, p. 23, pi. 1, fig. 1 (excl. figs. 2-8), 
1840. 

Pkyllitc* cinnomomei folia Brongnlart, Prodrome <Tone his- 
tolre des v£gtftaux fossiles, p. 200 (209), Paris. 1828 
(noraeo nudum?). 

"Laurui cinnamomiformis (Phyllitctt cinnamomiformlt) Brong- 
niart.** C. F. W. Braun, Verzelcliniaa der in der Kreis- 
Naturalien-Summlung zu Bayreuth befhidlleben Petre- 
faeten, p. 104, 1840 (nonien nuilum). 

Ceanothu* polymorphic Alex. Braun, Neues Jahrb., 1845, p. 171 
[=Rhamnus terminalU Alex. Broun, In Buckland, Geol¬ 
ogy and mineralogy, vol. 1, p. 513, London, 1836, fide 
Braun, op. clt. (nomen nudum)]. 

Daphnogcnc cinnamotneifolia (Brongnlart?) Unger, Synopsis 
plantarum fossllium, p. 227. Leipzig, 1845. 

Daphtioyeyie fyolymorpha (Alex. Braun) Kttlngsbausen, K.-k. 
geol. Reic-hsanstalt Abb., vol. 2. pt. 3. p. 16, pi. 2, fig. 23 
(excl. figs. 24, 25). 1851. 

Cirumimomum polymorphusn (Alex. Braun) Heer, Flora ter- 
tiarin Helvetiae, vol. 2. p. 88. pi. 93. figs. 25-28; pL W. 
figs. 1-26, 1860 [*=CampHora polymorpha Heer, idem, 
p. 112, pi. I, fig. 11 In part. 1855?]. 

It >6 with considerable hesitation that I have de¬ 
cided to add another to the numerous names under 
which this species is known. In recent years it has 
been generally listed, described, and figured under the 
name Cinnamomum polymorphism; but an analysis of 
the synonymy shows that, under the accepted rules of 
nomenclature, the first valid name for the species was 


“ fleer, Oswald, Flora tertlaria Helvetiae. vol. 3. p. 41, pi. 100. flR*. 
0-11. Winterthur. I860. 
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Phyllites cinnairtoniieus of Rossmaessler, who was the 
first author to describe and figure it. 

A great variety of forms have been included under 
the species from time to time by Old World authors, 
and, if all of the specimens accredited to it are to be 
recognized as such, the species was widely distributed 
in Europe in Tertiary time. In America, however, it 
is but little known, and apparently has been recorded 
heretofore from only one horizon and locality—the 
Eocene of Colorado—by Losquereux.* 3 The validity 
of the species in connection with these two specimens 
has, however, been questioned by Knowlton,* 4 and it 
might be that our one specimen from Alaska, if com¬ 
pared with more perfect specimens, would not be re¬ 
garded as properly referable to the species. 

Locality: Yakutat-Gopper River region, elevation 1,000 feet 
above creek emptying Into Berg Lake, where Happy Hollow 
trail passes around the shore (original no. 42) ; collected by 
G. 0. Martin, Sidney Paige, and A. G. Maddren in 1905 (lot 
8847). 

Cinnaraomum ficoides Hollick, n. sp. 

Plate 64, figure 1 

Leaf ovate-elliptical, about 12 centimeters in length 
by 6.75 centimeters in maximum width, tapering to 
base and apex; margin entire; venation tripalmate 
from a distance of about 0.5 centimeter above the base, 
camptodrome, midrib straight, lateral primaries form¬ 
ing angles of about 25° with the midrib, arched 
slightly outward, ascending and thinning out close to 
the margin in the upper part of the leaf; main second¬ 
ary veins 3 or 4 on each side of the midrib, irregularly 
disposed and widely spaced, the lowest one starting at 
a distance of about 6 centimeters from the base of the 
leaf, all diverging at angles of about 45° from the 
midrib, ascending, curving upward and becoming 
finely camptodrome close to the margin; minor sec¬ 
ondary veins numerous, on the marginal sides of the 
lateral primaries, with various angles of divergence, 
irregularly disposed and spaced, becoming campto- 
drorae and connected by a series of loops in the mar¬ 
ginal region; tertiary venation either simple or occa¬ 
sionally forked, either nearly straight or more or less 
bent and angled, uniformly subhorizontal or at right 
angles to the midrib, lateral primaries, and second¬ 
aries throughout. 

This specimen, almost perfectly preserved and with 
characters well defined, is nevertheless difficult to dif¬ 
ferentiate satisfactorily as either a Cinnamonvwm or 
a Ficus , if comparison is made with published descrip¬ 
tions and figures of certain fossil species that have 
been referred to those genera. A great variety of leaf 
forms from the Tertiary of the Old World are in- 

“ LeaQUereux. Leo. The Tertiary flora: U. S. (tool. Surrey Terr. 
Kept., vol. 7. p. 221. pi. 37. flg. 0 (excl. flg. 10). 1878 

u Knowltou, F. H., A catalogue of the Mesosoic and Cenoxoie plvnta 
of North America: U. S. (tool. Survey Boll. 888. p. 108. 1919. 


eluded under Cinnamomurn spectabile Heer, 6 * for ex¬ 
ample, some of which resemble our specimen very 
closely, especially the larger forms represented by 
Heer’s figures 2 and 3. Only one specimen from the 
New World, however, has been referred to the species,* 4 
and this reference is of doubtful validity, if the fig¬ 
ure correctly depicts the specimen. 

Another species that merits attention in connection 
with our specimen and in comparison with the species 
last cited is Ficus pseudopopulus Lesquereux,* 7 based 
on specimens from the Eocene of Wyoming, in the 
original description of which Lesquereux said: W A 
remarkable species, resembling a Cinnamomurn by the 
nervation of its leaves * • I^esquereux's fig¬ 

ures resemble many of Cinnamomurn xpectabile very 
closely and are difficult to differentiate from ours; but 
the same cannot be said in connection with certain 
specimens referred to Ficus pseudopopulus by other 
authors, 33 which present an even wider range of form 
diversity than is to be found under Cinnamomurn 
spectabile. It is evident that these two species require 
critical study and revision, and in the meantime, and 
in view of all the facts and circumstances, I have 
deemed it best to describe our specimen under a new 
specific name, although it may eventually be regarded 
as merely a varietal form of one or the other of the 
above-mentioned species. 

Locality: Summit of mountain half a mile east of head of 
north branch of Ruaeel Creek. Alaska Peninsula (original no. 
P-24); collected by W. R. Smith In 1922. 

Genua PER8EA Qaertner 
Perse* spatiosa Hollick, n. ap. 

Plate 65, figure 1 

Leaf obovate-elliptical, slightly asymmetric, 14 cen¬ 
timeters in length by 8 centimeters in maximum width, 
bluntly cuncate at the apex, tapering to the base; 
margin entire; venation pinnate, camptodrome; sec¬ 
ondary veins irregularly spaced and disposed, those on 
the broader side of the leaf more flexuous and forming 
more acute angles of divergence with the midrib than 
those on the opposite side, all more or less forked 
toward their extremities and connected in the marginal 
region in a series of broad, irregular, more or less 
angled loops with tertiary veins extending from the 

M fleer. OawaltS. Flora tartlarla HclvctlM, v©L 2, p. 91. pi. 98. flgs. 
1-8, WlDtcrthnr. 3856. 

“Knowlton, F. H., Fossil flora of the Yellowstone National Park: 
V. S. Oeol. Survey Moo. 82, pt. 2. p. 727. pi. 94. flu. 1. 1890. 

* Lesquereox. Leo. Oo some new species of fossil plants from the 
Ugslttc formations: U. S. Oeol. and Qtog. Survey Terr. Bull., vol. 1, 
2 d ser.. no. 5, p. 887. 1876; The Tertiary flora: U. S. (tool. Sorvej 
Terr. Rept., vol. 7. p. 204. pi. 34. flys la, 2. 1878 

" Berry. E. W., Tbe lower Eocene floras of southeastern North Am¬ 
erica: U. 8. Oeol. Survey Prof. Paper 91, p. 200, pi. 37. flya. 8-8; pi. 
118, flg. 8. 1916. Knowlton. F. H.. Geology and paleontology of tbe 
Ratoo Mesa and other regions In Colorado and New Mexico: V. 8 
Oeol. Survey Prof. Paper 101, p. 3C4, pi. 72, flgs. 2-4; pi. 73, flga 1. 
2; pi. 112, flg. 3. 1917 [1918]. 
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exterior angles, the terti&ries connected at their ex¬ 
tremities by continuous, wavy, submarginal veins, 
that together form a marginal series of irregular, 
polygonal areolae. 

This specimen is similar to but much larger than 
Pcrsca guiscardi (Gaudin) Schimper ( ^Lauras ffvit- 
cardi Gaudin 60 ) and Lauras fiirstenbergii Alex.Braun, 
fide Heer eo —Old World species that range from the 
Miocene to the Pliocene. It is also suggestive of cer- 
tain leaves that have been referred to the genus Mag - 
nolia, such as M. califomica Lesquereux, 61 from the 
Miocene of California, and M. pule hr a Ward.” from 
the Upper Cretaceous (Montana group) of Wyoming. 
Our specimen, however, is more distinctly asymmetric 
than either of the two species last mentioned, and 
there appears to be but little doubt that it may be 
regarded as belonging in the Lauraceae. 

Locality: Yakutat-Copper River region, elevation 1,000 feet 
above creek emptyiDg Into Berg Lake, where Happy Hollow 
trail passes around the shore (original no. 42) ; collected by 
G. C. Martin, Sidney Paige, and A. G. Maddren in 1905 (lot 
8847). 

Qenns SASSAFRAS Nec» 

Sassafras alaakanum Hollick, n. sp. 

Plate 64, figure 5 

Leaf elliptical-obovate. petiolate, about 14 centi¬ 
meters in length, exclusive of the petiole, by about .5.75 
centimeters in maximum width at a distance of 8.5 
centimeters from the base, tapering above to the apex 
and below to the narrow cuneate base; margin entire: 
venation pinnate, camptodrome; secondary veins ir¬ 
regularly arranged and spaced, the lower two subop¬ 
posite, suprabasilar at a distance of about 1.5 centime¬ 
ters, forming acute angles with the midrib, ascending 
parallel with the margin to about the middle of the 
leaf, the upper ones subtending obtuse angles with 
the midrib, curving upward, all joining in a series of 
loops in the marginal region; tertiary veins flexed, 
curved, or bent, making approximately right angles 
with the midrib and supporting secondaries. 

At first glance it might appear difficult to differenti¬ 
ate between this leaf and certain leaves of Mala- 
poeuna mngnifica , the species next described; but 
the symmetry of our Sassafras leaf, its long tapering, 
acutely cuneate base, the marginal character of the 

*• Gaudin, C- T., Memoir* tur quelque* gl semen ts de feattle* foaaSle* 
dr 1 a To*cane: Soc. helv«iQue tel. not. Nouv. mem., vol 16, do. 3. 
P. 86, pi. 0. fix 10: pi. 10, flf. 1; pi. 13. fig. 15, 1858; Val d'Amo : 
Idem, toI. 17. do. 4. p. 48. pi. 8. flg. 8. i860. 

" Beer, Oswald, Flore tertlarla Helvetia*, vol. 2. p. 77. pi. 84, flf. 1 
l«*cl. flg*. 2-4J, 1856. 

" Leaquereut. Leo, Report on the fossil plant* of the auriferon* 
gravel deposits of the Sierra Nevada: Harvard Coil. Mu*. Comp. Zo¬ 
ology Mem., vol. 6. no. 2. p. 25. pi. 7, figs. 5-7. 1878. 

•Ward. L. P.. Synopsis of the flora of the Laramie group : U. 8. 
Geol. Surrey 6t h Add. Rept., p. 556. pi. 60. flg*. 2. 3. 1886; Type* of 
the Laramie flora : U. S. Geol. Survey Bull 37. p. 103, pi. 48, Ogs. 3. 
4, 1887. 


lowest two secondaries, and the obtuse angles sub¬ 
tended by the upper secondaries in connection with 
the midrib serve to distinguish it from Malapoenna 
and indicate relationship with Sassafras rather than 
with other lauraceous genera with which it might be 
compared, such as Litsea^ Nectcmdra, and Oreodaphne. 

It is a somewhat remarkable fact that this appears 
to be the first satisfactory specimen of Sassafras to be 
recorded from the Tertiary of the New World. Only 
two American Tertiary species were previously de¬ 
scribed and figured, so far as I am aware— Sassafras 
(Araliopsis) burpeana Dawson 41 and 8 . selwyni Daw¬ 
son 64 —both presumably from Eocene deposits of south¬ 
ern Canada; but they are lobed leaves, and neither 
species is satisfactorily identifiable with the genus. 
Dawson was apparently in doubt in regard to their 
generic identity, as may be inferred from his ref¬ 
erences to the genus Araliopsis in connection with 
them; and his figures of the species appear to justify 
any doubts expressed or implied in regard to their 
generic relationship. 

A number of well-defined species of Sassafras have 
been describee! and figured from the Tertiary of the 
Old World, especially those with lobed leaves, such as 
S. ferretiamm Massalongo” and S. primigenioides 
Engelhardt, 64 but the entire-leaved forms that have 
been described, such as S. aesculapi Heer ” are not as 
readily identifiable with the genus as is our specimen. 

Among the many published figures of fossil laura¬ 
ceous leaves with which ours may be compared the one 
that approaches it most closely is Laurus oreodaphni- 
folia Massalongo,** from the Tertiary of Italy. This 
species appears to be identical with ours, except that 
it is slightly narrower, and the two specimens might 
well be relegated to one and the same species. 

The ancestral history of the genus Sassafras is in¬ 
teresting. It had its first recorded beginning, as one 
of the most ancient types of dicotyledonous angio- 
spenns. in Lower Cretaceous time, and is represented 
in deposits of the Potomac group of Maryland and 


•• Dawson. J. W.. Od tb* Mesozoic flora* of th* Rocky Mountain re¬ 
gion of Canada : Roy. Soc. Canada Trace., vol 3, *«c. 4, p. 17. 1885 
[1880]: Oo the fo**l) plant* of the Laramie formation of Canada: 
Idem. vol. 4. *ec. 4, p. 28, pi. 2, flf. 12, 1886 [1887J. 

* Dawaon. J. W., Oo th* fo**il plant* collected by Dr. Belwyn In tb* 
lignite Tertiary formation of Roche Tercee, Sour!* River: Canada 
Geol. Survey R*pt. Progress for 1879-80, p. 53 A, 1881 ; Oo th* foaail 
plant* of the Laramie formation of Canada: Roy. Boc. Canada Trims . 
vol. 4. aec. 4. p. 28. pi. 2. flf. 13. 1886 11837J. 

* Maeaak>ngo. A- B.. Synopsis florae fosallla aenogalllensla, p. 63. 
Verona. 1858. Massaloogo, Abramo. and Scarabelll, Giuseppe, Stndl! 
sulta flora foaail* * geologl* stratigraphic* del Senlgallleae, p. 268, pi. 
12 . flf*. 1-3: pL 13. flg. 1. Imola. 1850. 

* Engelhardt, Hermann. Die AlttertlRr* Flora von Mess*! bel Darm¬ 
stadt : H*salsch*n gcol. Landeeanatalt Abh . vol. 7, no. 4, p. 56, pi. 16. 
Of*. 6, 7, 1022. 

"Heer, Oswald, Flora tertiarla HelvetSae, vol. 2, p. 82, p|. 90, flg*. 
13-16. 1858. 

•Maaaaloago, A. B.. Bulla flora fosalle dc 8Snlgnglla, p. 23. Verona, 
1857. Maasalongo. Abramo. and Scarabelll. Giuseppe, Studll aulla flora 
fosalle e geologia atratlgraph lea del SenlgaUlese, p. 254, pi. 35, flg. 11. 
Imola. 1859. 
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Virginia by S. parvifolium Fontaine, 69 S. cretaceum 
heterolobwn Fontaine, 70 S. bilobatum Fontaine, 71 and 
S. potomacensis Berry. 73 It apparently reached its 
climax of development in middle Cretaceous time in 
America and is one of the most abundant and char¬ 
acteristic elements in the flora of the Dakota sand¬ 
stone of the western United States, in the rocks of 
which it is represented by a profusion of specific and 
varietal forms, mostly under Sassafras cretacrwm 
Newberry* 13 and its subsequent elaboration by Les- 
quereux, 74 under the genera Sassafras and Araliopsis. 
About 30 different species and varieties have been de¬ 
scribed by these and subsequent authors, based on 
specimens from the Cretaceous of North America 
and Greenland. On the other hand, only two Cre¬ 
taceous species— Sassafras acutilobum Lesquereux Ta 
and Sassafras protophyllum Saporta T6 —have been re¬ 
corded from the Old World. 

During the Tertiary period, however, the genus 
developed and reached its climax in the Old World 
while it declined in the New. A dozen or more Ter¬ 
tiary sj>ecies were described from Eurasia and Aus¬ 
tralia but only two (previously mentioned) from 
America. During the Quaternary period the genus 
has been exterminated in the Eastern Hemisphere, ex¬ 
cept for a single species that still exists in eastern 
Asia; and it has suffered the same fate in the Western 
Hemisphere, where it is represented in our existing 
flora by one species only—our common sassafras of 
eastern North America. Incidentally it is of interest 
to note that, with the single exception of Sassafras 
aesculapi Heer 77 from the Tertiary of Switzerland, 
our specimen from Alaska is the only entire-leaved 
fossil representative of the genus thus far recorded. 
All the other species are more or less lobed. This is 
noteworthy for the reason that the entire-margined 
leaf is generally assumed to represent the primitive 
or older ty|>e, from which the lobed leaves subse¬ 
quently developed. As far as the paleontologie record 
is preserved, however, the reverse appears to have been 
the course of development. One explanation of this 

• Fontaine, W. M., The Potomac or younger Meaoiolc flora: U. 8. 
Geo!. Survey Mon. 15. p. 289. pi. 139. flg. 7. 1899. 

"Idem. pJ. 152, flg. 5; pi. 159. fl*. 8; pi. 154. flg. 0. 

n Idem. p. 200. pi. 156. fig 12; pi. Ifl4. fig. 4. 

"Berry, H. W.. Systematic paleontology of the Lower Cretaceous 
deposits of Maryland: Maryland Oeol. Survey. Lower Cretaceous, p. 
487. pi. 94. flg. 1. 1911. 

” Newberry, J. 8, Note- on the lator eitlnct flora* of North Amer¬ 
ica: Lyceum Nat. Hist. INew Yorkl Annals, vol. 9, pt. 1, p. 14. 
1888: The later eitlnct floras of North America : D. 8. (tool. Survey 
Mon. 35. p. 98. pi. 6. figs. 1-4; pi. 7, fig*. 1-3; pi. 8. flg- 1. 2. 1898. 

Tt Leaquereux, Leo. The Cretaceous aod Tertiary floras: 5. S. GtoL 
Survey Terr. Kept., vol. & pp. 77-83, 1874 ; The flora, of the Dokota 
group: U. 8. Geol. 8urvey Mon 17. pp. 9^-103, 1892. 

n Velenovaky, Josef. Die Flora dor bObmtncbea Kn-ldrformatlou: 
Beltr. Patlontologle Oesterr -lingarns u. des Orients, vol. 4, no. 1 . pt. 8 . 
p. 49 (2), pi. 17 (2), flg. 1. Vienna. 1884. 

•Snporta. (Jnston de. Flore fossile du Portugal, p. 182. pi. 31, figt 
17. 17a. Lisboa, 1804. 

n Heer. Oswald. Flora tertUrla Helvetia*, vol. 2. p. 82. pi. 90. flg*. 
13-16. 1856. 


apparent anomaly may be that many of the lobed 
Cretaceous leaves described under the genus Sassafras 
were erroneously referred to it, and that certain leaves 
with entire margins, described under other lauraceous 
genera, may represent primitive forms of Sassafras 
leaves. 

Our existing American species has both lobed and 
entire leaves on the same individual tree, and it i 3 
.significant that the sequence of appearance of the two 
forms, in the seasonal development of buds and twigs, 
is what would be theoretically expected, that is, the 
entire leaves are the first to appear, and the lobed 
ones are deve!o|>ed later. 78 It is not necessary here 
to discuss further the interpretation of this fact in 
connection with the paleontologie record of the genus, 
hut those who may be interested in the subject will 
find it adequately treated in the paper previously 
cited and in two others by Jackson 79 and Berry. 80 

Locality: South side near head of Hamilton Bay. Kuprcanof 
Inland, southeastern Almdca (original no. V); collected by 
W. W. Atwood In 1907 (lot 4389). 

Genu* MALAPOENKA Adanson 
Malapoenna magnifies (Saporta) Holllck, n. comb. 

Plate 66. figures 1-5 

fAtsaea mayniflco Saporta. Annates scl. nat. (Paris], s£r. 5, 
Botanique. vol. 4. p. 2*0 (136), pi. 7. flg. 6. 1866. 

If comparison of figures is of any value there can 
hardly be any quest ion in regard to the specific identity 
of our specimens from Alaska with the specimen 
from the Tertiary of France descrilied and figured 
by Saporta, especially our figures 1 and 2. These may 
also be compared with Litsasa expansa Saporta and 
Marion, 61 from the Eocene of Belgium, and our 
smaller specimens with Litsaea deiohmii'leri Engel- 
hardt,* 2 from the Tertiary of Bohemia. All three of 
these s|>ecies might be segregated and included under 
a single specific name. 

Our specimens vary somewhat in size and shape, but 
as all come from the same region, most of them from 
the same locality, and some are associated together in 
the 9ame piece of mutrix, 1 feel impelled to regard 
them all as representing leaf forms of a single species. 

Localities: South aide near head of Hamilton Bay, Kupre- 
anof Island, southeastern Alaska (original no. Ill) ; collected 
by W. W. Atwood in 1907 (lot 4392) (pi 66. fig*. 1, 4). Idem 


w Humphrey*. E. W„ An analogy between the development of the 
plate* of crlnnlda and tbe leaves of gaeea/ro*. Torrey Bot. Club Bull., 
vol. 35. pp. 571-579. text flu*. 2a. 2b. 1908 

"Jockaon. R. T.. Localised stages in development In plant* and 
animals : Boaton Soc. N*a.t Hlat. Mem., vol. 5. no. 4, pp. 107-109, 1899. 

“ Berry. E. W.. Notea on 8»$90frca: Bot. ftaaette. vol. 34. pp. 426 
450. 1902. 

Saporta. Gaston de. and Marlon, A. F.. Revision de la flore heer- 
slenne de Geltnden: Acad, royali* Belgique M4m. cour. et m4m. sav. 
Strang., vol. 41, no. 3, p. 68. pi. 11. flg* 1. 2, 1878. 

■ Engelhardt. Hermann, Die Tertlirflora <le* Jesultengrabeo* be! 
Kundratlts In NordbObmen : K. leop.-carol. deutacb. Akad. Naturf. 
Nova acta. vol. 48, no. 3, p. S30 (34), pi. 16 (8). flg. 5. 1885. 



LAURACEAR 


119 


(original no. V, lot 4380) (pi. 66. flg. 3). Yakutat-Copper 
River region, elevation 1.000 feet above creek emptying into 
Berg Lake, where Happy Hollow trail pusaes uround the shore 
(original no. 42) ; collected by G. C. Martin. Sidney Paige, and 
A. G. Mnddren in 190* (lot 3817) (pi. 66. flg. 5). Near head 
of Hamilton Bay. Kupreanof Island (original no. 55) ; col¬ 
lected by A. F. Buddington (n 1922 (lot 7565) (pL 66. flg. 2). 

Malapoenna carbonenmg (Ward) Knowlton? 

Plate 65, figure 0 

Stalopocnno earbonensis (Ward) Know) too. U. S. Geol. Surrey 
Bull. 152, p. 142. 1898. 

Litnaeu. carbonensiv Ward, U. S. Geol. Survey 6th Ann. Kept., 
p. 553. pi. 40. flg. 11, 1886: U. S. Geol. Survey Bull. 37, 
p. 48, pi. 24, flg. 1, 1887. 

This specimen, in its entirety, was apparently larger 
than any other of the lauraceous leaves found in 
Alaska. It might, perhaps, be identified as Mala- 
foenna magnified (Saporta) Hollick, the species last 
described, but its fragmentary condition precludes 
the possibility of satisfactory comparison with any 
described species. 

Locality : Head of Humiltou Bay. Kupreanof Island, south¬ 
eastern Alaska (original no. 16A) ; collected by E. M. Kindle 
In 1906 (lot 3652). 

Genas BEFZ0LN Fabridui 
Benzoin antiquum Heer 

Plate 65, figures 2-5 

Benzoin antiquum Heer, Flora tertiaria Helvetiae, vol. 2, p. 81, 
pl. 90, figs. 1-8, Winterthur. 1856. 

Our four specimens are referred to this somewhat 
variable but distinctive species without hesitation, al¬ 
though this is the first time that it has been definitely 
identified on the North American continent. It is 
well represented in the Tertiary flora of Europe; a 
single specimen from the Tertiary (Eocene?) of 
Greenland was described and figured by Heer;” and 
it was recorded from Colorado, with a query, by 
Lesquereux" 4 but was not subsequently mentioned by 
him. 

In most of the many published figures of specimens 
referred to this species by various European authors, 
including certain of those of the type specimens by 
Heer, 05 the peculiar irregularity of the secondary ner¬ 
vation may be seen depicted, as in all of ours. Our 
figure 5 apparently represents an abnormal or dis¬ 
torted leaf. 

Locality: Kachemnk Bay, Kenal Peninsula, Mntnnu»kn- 
Cuok Inlet region near entrance to Fritz Creek (original nos. 
1 and 2) ; collected by C. E. Weaver In 1906 (lot 4131). 

“ Heer, Oswald. Die fosekle Flora GrOnland*. pt. 2: Flora fowl Us 
arctic#, vol. 7, p. 104. pl. 70. flg. 10. 1883 

* Lesquereux, Leo. Llgnltlc formation and foasll floru : U. 8. Geol. 
and Geof. Survey Terr. Add. Kept, for 1872. p. 37®, 1873. 

" Heer. Oswald, op. dt. (Helvetiae), p). 00. flg# 1, 2. 3, 8. 


Genua LATTRTTS Linnaeus 
Laurua californlca Lesquereux 

Plate 64, figure 4a; plate 109, figure 8b 

Laurus colifornic* Lesquereux. U. S. Geol. Survey Terr. Ropt.. 
vol. 8. p. 252. pl. 57, flg. 3; pL 58, figs. 6-8. 1883. 

The only figures of this species heretofore published 
are those by Lesquereux, from the Miocene of Califor¬ 
nia, although it was recorded by Knowlton M from the 
Yellowstone National Park. Lesquercux’s figures vary 
somewhat in the characters of the secondary venation, 
and our specimens may be most satisfactorily com¬ 
pared with his figure 3. plate 57, and figure 8, plate 58. 

Another species that appears to be worthy of critical 
examination and comparison in this connection is 
Lw&rophyllurn oregonensis Chaney, 07 from the Oligo- 
cene (?) of Oregon, although Chaney does not suggest 
any apparent similarity to this or any other lauraceous 
species. 

Lo?aIities: Hamilton Bay, Kupreanof Island, southeastern 
Alaska (original no. 496 1 ; collected by C. W. Wright In 1904 
(lot 7474) (pt 14, flg. 4a). Near head of Hamilton Bay, 
Kupreanof Island (original no. 55) ; collected by A. F. Bud¬ 
dington in 1922 (lot 7565) (pl. 109. flg. 8b). 

Laurua fdrstenbergii Alex. Braun 

Plate 67, figure 9 

Laurus furstentxrqi Alex. Braun, In Brucktnann, Vcr. vaterl. 
Naturk, WQrttemberg Jahresh., vol. 6. p. 231, 1850. 

Unger, Genera et species plaotarum fonlUom, p. 423, Vi¬ 
enna, 1850. 

This species, abundantly represented in the Miocene 
of Europe, was first recorded and described in 1850 by 
Braun and Unger, but it was not figured until 1856, by 
Heer. 00 Subsequently it was figured by several other 
European authorities, and a variety of forms were in¬ 
cluded under the species. Our specimen agrees most 
closely with Heer’s figure 1, from which it differs 
merely in its larger size and, apparently, more acute 
apex. 

The only previous record of the species in America 
was by Lesquereux,** based u|m>ii specimens from the 
Miocene of California; but unfortunately the record 
consists merely of the name, without any description 
or illustration, and comparison of these specimens with 
our Alaska specimen has not been feasible. 

Two other closely allied if not specifically identical 
leaves, are represented by Laurus olovata Weber, 00 

• Knowlton, F. H.. Fo#ail flor# of the Yellowstone National Park: 
U. 8. Oeol. Survey Mon. 32. pt. 2. p. 720, 1800 . 

"Cbaney, ft. W.. The flora of Che Eagle Creek formation: Contr. 
Walker Mu#., vol. 2. no. 5. p 174. pl. 21. flg. 2 (excl. flg. 1>. 1920 

“Heer. Oswald. Flora tertiaria Helvetiae. vol. 2. p. 77. pl. 84, flga. 
1-4, 3 858. 

“Lesquereux, Leo. Recent determination* .>( fossil plant* from Keu- 
tuety. Louisiana. Oregon. California. Alaska, Greenland, etc.: U. 8. 
Nat Mu*. 1'roc.. tuL 11 . p. 26. 188*. 

“ Weber. C. O.. Die Tertilrflora der nled«*rr!ietntscben Itraunkohlen 
formation: Paleontographlca. vol. 2. p. 180 (86). pl. 20 <3>, flg. 4, 
1801. 
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originally described from the Miocene of Germany 
and also described and figured by Heer 91 from the 
Miocene of Switzerland, and Persea tiberghieni Pilar,** 
from the Tertiary of Croatia. Laurus obovata was 
described by Lesquereux,* 3 from the Eocene of Wyo¬ 
ming ; but unfortunately, as in the case of Laurus fiirst - 
enbcrgii , the specimens upon which the identification 
was based were not figured. It is evident, however, 
that our specimen is identical with the general type of 
leaf to which these three species belong, and that in 
any critical revision of the genera the specimen would 
certainly be placed under one or another of these three 
specific names. 

Locality: South side near head of Hamilton Boy. Kupreanof 
Island, southeastern Alaska (original do. Ill) ; collected by 
W. W. Atwood la 1007 (lot 4392). 

Laurus hamiitonenais Holliek, n. sp. 

Plate 64. figure 3 

Leaf oblong-obovate. 10 centimeters or more in 
length by 4 centimeters in maximum width, abruptly 
constricted to a long, slender apex, rounded to a 
curved-cuneate base, petiolate, entire; venation pin¬ 
nate, camptodrome; midrib somewhat curved or flexu- 
ous; secondary veins irregularly disposed and spaced, 
the lower ones closer together than the upper, all form¬ 
ing acute angles with the midrib, curved upward and 
becoming camptodrome toward their extremities. 

The only fossil leaf that I have been able to identify 
tentatively with this specimen is represented by a 
fragmentary specimen from the Eocene of the Yel¬ 
lowstone National Park, figured by Knowlton 9 * un¬ 
der the name PhyUites sp.; but it would be too hazard¬ 
ous to regard this reference as anything more than a 
suggestion. I am also somewhat in doubt in regard 
to the generic relationship of our specimen. Its gen¬ 
eral aspect, however, is strongly suggestive of the 
Lauraceae. The specific name adopted was chosen in 
order to identify the species with the locality where 
it was collected. 

Locality: South aide near head of Hamilton Bay, Kupreanof 
Island, southeastern Alaska (original no. V); collected by 
W. W. Atwood in 1907 (lot 4369). 

Laurus orotaefolia Ettingshausen 

Plate 67, figure 10 

Laurus ocotacfolia Etilngshnufson, K.-k. geo1. Retchsenstftlt 
Abh., vol. 2. pt. 3, p. 17, pi. 3. fig. 4. 1851. 


” Heer. Oswald. Flora tertiarla Helvetia*, vol. 2. p. 77. pi 89. 6k 
14. 1856. 

■•Pilar. Georg. Flora fOMlUs suaedana : Acad, id Slav, torrid. Acta, 
▼ol. 1. p. 65. pi. 10. flge. 1. 12. 1683. 

" Lesquereox. Leo. Lignltic formation and fossil flora: t*. 8. Geol. 
Survey Terr. Aon. Kept, for 1872. p. 380. 1873. 

* Knowlton, F. H.. Foaall flora of tbe Yellowatone National Pork: 
V. S. Geol. Survey Mon. 32. pt. 2, p. 646, pL 103, fly. 2. 1889. 


This specimen represents one of the many leaf forms 
that might be referred either to this species or to 
Laurus primigenia Unger. w 

As far as I am aware there is no previous record of 
any American fossil leaf having been identified as L. 
ocotacfolia , but numerous specimens of American 
lauraceous leaves have been referred to L. primigenia. 
None of these, however, are liable to be confused with 
ours, although many of the 150 or more published 
figures of Old World specimens of L. primigenia 
might almost equally well be referred to L. ocotae- 
folia or to some one or another of the several similar 
leaf forms that have been described under other spe¬ 
cific names in this and other lauraceous genera. 

Those who may be interested in attempting to dif¬ 
ferentiate between Laurus primigenia , L. ocotae folia , 
and L. solidformis (the species described below) might 
compare the figures of our specimens with the type 
figures cited and also with certain figures of these 
and other species, elsewhere published, such as L. 
primigenia Unger according to Heer, 96 Lesquereux. 97 
and Engelhnrdt; 96 L. ocotaefolia Ettingshausen and 
L. ticoszowicwxa Unger 09 according to Heer; 1 and 
Mespilodaphne jm/year ends Berry. 2 Personally I 
nm not prepared to express any opinion as to whether 
a critical revision of these leaf forms would result in 
segregation or in further differentiation of species. 

Locality: Eska Creek. Mataouska coal field, Matanoska- 
Conk Inlet region; collected by Theodore Chapin in 1910 (lot 
5697). 

Lauras princepa Heer 

Plate 67, figure 1 

Laurus prineeps Heer. Flora tertiarla Helvetiac, vol. 2, p. 77, 
pi. 89. figs. 16. 16b, 17a, b, c; pi. 90, figs. 17a, b. c. 20: 
pi. 97, fig. 1, Winterthur, 1856. 

This leaf apparently represents a rather small form 
of the species, similar to Heer’s figure 16, plate 89. 
It is a common Old World Tertiary species but has 
been only sparingly identified in the Tertiary flora of 
the New World. A specimen from the Miocene of 
California was described and figured by Lesquereux 1 
and one from the Eocene of the Yellowstone National 


•■Unger. Frans, Genera et iipecfea plantarom foRfUlum, p. 423, Vi¬ 
enna. 1850; Die Flora Ton 8ot«ka: K. Akad. Wlaa. I Wien]. Math, 
oaturwls*. Cl., Denkacbr., vol. 2, p. 108 (88), pi. 40 (19), Ilya. 1-4, 
1850 

■ Heer. Oswald, Flora tertiarla Helve Hue, vol. 8, pi. 1B8, flg. 3. 
1859. 

91 Lesquerenx. Leo. The Tertiary flora: U. 8. GeoL Survey Terr. 
Kept., vol. 7. pi. 36. fly*. 5, 6, 8, 1878. 

■ Engelhardt. Hermann, Die Tertllrflora dee Jeeultengrabena IM 
Kundratlta In NordbObmen : K. loop. car. deuUch. Akad. Natorf. Nova 
ecu. vol. 48. no. 8. pi. IS (8). flga. 19. 20. 1885. 

M Unger. Fran*, Genera et Bpeclee plantarum foMlllum, p. 428, Vi¬ 
enna. 1850. 

1 Heer, Oswald. Flora tertiarla HelveUae, vol. 2, pi. 89, flg. 5, 1856; 
vol. S. pi. 153, fly. 4. 1859. 

* Berry, E. W„ Tbe lower Eocene floraa of eontheaatera North Amer¬ 
ica : U. S. Geol. Survey Prof. Paper 61. pi. 87, fly. S, 1916. 

• Lesquerenx. Leo, The Cretaceous and Tertiary floras: U. B. Geol. 
Survey Terr. Rept., vol. 8. p. 250. pi. 58. flg. 2, 1883. 
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Park by Knowlton, 4 but otherwise it has not been 
recorded from the North American continent. It 
should be borne in mind, however, that there are sev¬ 
eral species, of the same general type of leaf, in con¬ 
nection with which specific differentiation may be 
more or less difficult, especially in the case of frag¬ 
mentary or poorly preserved specimens, as may be seen 
by comparing the figures of many of the leaf forms 
that have been included by Heer and other authors 
under Lemma return Ettingshausen 4 and L. primi- 
genia Unger.® These species, however, may be read¬ 
ily differentiated from each other and from L. prm- 
cepa by reference to the original figures of the type 
specimens. 

Locality: Kachemak Bay, Kenal Peninsula, Mutauusko-Cook 
Inlet region, shore boulders east of Bradley Creek; collected 
by R. W. Stone In 1904 (lot 5822). 

Lauras g&liciformia Knowlton and Cockerell 
Plate 67, figures 2-8 

Launu talidfcmnis Knowlton and Cockerell, U. S. Geol. Sur¬ 
vey Ball. 696. p. 349. 1919. 

Zaurns salicifolia Lesqaereux, U. S. Geol. Survey Terr. Kept., 
vol. 8, p. 251, pi. X>8, figs. 4, 5, 1883. Not L. ialicifolio 
Banks and Solander. 1838. 

The seven specimens that are here included in this 
species might, almost equally well, be referred to 
Laurua prirmgenia Unger, 7 the smaller forms of 
which it is impossible to differentiate satisfactorily 
from Z. aatioiformi* , as may be seen by comparison 
with figures of specimens referred to L. primigenm 
by Lesquereux, 8 from the Eocene of Wyoming; by 
Hollick,® from the Eocene of Louisiana; ami by al¬ 
most every paleobotanist who has had occasion to 
study the Tertiary floras of the Old World. 

Whether or not all the Alaska specimens should be 
referred to a single species may perhaps be ques¬ 
tioned. They do not differ among themselves, however, 
to the same extent as the many diverse forms that 
have, from time to time, been referred to L. primi - 
genia. There is also more or less of a close resem¬ 
blance to certain leaves from the Eocene of Green¬ 
land, referred to Lawns reuaaii Ettingshausen by 

‘Knowlton. F. H„ Fowil Horn of the Yellowstone National Park: 
U. 8. Geol. Burr*/ Mon. 32. pt. 2. p. 726. pi. 96. flg. 3. 1899. 

• EttliigfihAasen, Constantin, Die foaalle Flora dea Tertikr-beckens von 
Bllln: K. Akad. Wiss. (WJeol, Matb.-naturwlss. Cl., Denkscbr, vol. 
28, pt. 2. p. 198 (6), pi. 31. Ag*. 8. 6b, 11. 1888. 

•Unger, Frana. Genera et specie* plaatarum fosaUiom, p. 428, Vi¬ 
enna, 1850; Die foMlle Flora von Sottka: K. Akad. Wlss. (Wien), 
Matb. naturwU*. CL. Denkacbr., vol. 2. p. 108 (38). pi. 40 (19). Age. 
1-4, 1860. 

T Unger. Frar.*, Genera et *pecleB plantarum foaslllum. p. 423. Vi¬ 
enna, 1850; Die fosaile flora von Sotika: K. Al ad. Wiss. (WieoJ. 
Math, naturwlas. Cl.. Denkachr., vol. 2, p. 108 (38). pi. 40 (19). flga. 
1-4, 1850. 

• Lesquereux, Leo, The Tertiary flora: U. 8. Geol. Survey Terr. 
Bept.. vol. 8. p. 214, pi. 36, Ag*. 5, 6, 8. 1878. 

*Hollick, Artbnr, A report on a collection of fossil plants from 
northwestern Louisiana: Loolslana Geol. Survey Special Kept. 5. p. 
284, pi. 41, flg. 2 (exel. flg. 17). 1899. 


Heer; 10 but this reference does not appear to be con¬ 
clusive. In any event certain of our specimens re¬ 
semble the figures cited far more closely than the lat¬ 
ter resemble those of L. reussii as depicted by Et¬ 
tingshausen. 

As far as I am aware the Alaska specimens are the 
only representatives of Z. saliciformis that have been 
recorded from elsewhere than the type locality, but 
whether or not this should be recognized as a valid 
secies may be regarded as a matter of individual 
opinion. The specific identity of the Alaska speci¬ 
mens with the type specimens from the Miocene of 
California, however, appears to be reasonably well 
assured. 

Localities: Kachemak Buy, Kenal Peninsula, Matanuska- 
Cook Inlet region, Bluff Point, 7 miles west of Homer, about 
1% miles west of Cook Inlet Coal Field Ca'a mine (original 
no. 911); collected by T. W. Stanton and R. W. Stone In 1904 
(lot 5821) (pi. 67, flg. 2). Kachemak Bay, Kenal Peninsula, 
shore boulders east of Bradley Creek; collected by R. W. 
Stone In 190* (lot 5822) (pi. 67. figs. 3, 4). Kachemak Bay, 
Kenal Peninsula, at entrance to Troublesome Gulch (original 
no. 3); collected by C. E. Weaver in 1906 (lot 4129) (pi. 67. 
figs. 5, 6, 7). Matanuska coal field, Mntanuska-Cook Inlet 
region. 4.800*foot point on traverse of Matanuska River from 
Moose Creek (original no. 4); collected by Theodore Chapin 
In 1910 (lot 5901) (pi. 67, flg. 8). 

Genus DAPHNOOENI Unger 
Daphnogene kanii Heer 

Plate 67, figure 11 

Daphnopene kanii Heer, Naturf. Gesell. Zurich Vierteljuhrs- 
sdir., vol. 11, p. 277, I860; Miocene Flora vou Nord* 
gronland: Flora fosailis arctica, vol. 1, p. 112, pi. 14, 
figs. 1-5; pi. 16. flg. 1, 1868. 

Cocculitcs kanii (Heer) Heer, Ueberslcht der Mlocenen Flora 
der arctischen Zone: Flora fossilis arctica, vol. 3, no. 4, 
p. 21, 1874; Die fosaile Flora Grtiolands, pt. 2: Idem, 
vol. 7. p. 124, pi. 100, flg. lb, 1883. 

This specimen almost certainly represents the basal 
part of a leaf of this species, originally described and 
figured by Heer from the Eocene of Greenland. 

The only previous record of the occurrence of this 
species in America was made when I tentatively iden¬ 
tified it 21 in connection with a specimen from the 
Eocene of Louisiana; but this was subsequently de¬ 
scribed as a new species, Cinnamonxum postfiewberryi , 
by Berry, 12 who remarked: “This species is repre¬ 
sented by fragmentary specimens • * ♦ They re¬ 
semble ♦ * * Daphnogene kanii Heer in a general 
way but are perfectly distinct, differing in general 
form and in the details of their venation.” The ab- 


*• Heer. Oswald. Die fossils Flora GrOulanda, pt. 2 : Flora fosailis 
arctica, vol. 7. p. 105, pi. 77, flgs. 4, 5, 1883. 

u HolHck, Arthur, A report oo a collection of fossil plants from 
northwestern Louisiana: Louisiana Geol. Survey Special Kept. 5. p. 
284. pi. 41, flg. 3. 1899. 

u Berry, E. W. t The lower Eocene floras of southeastern North Am¬ 
erica : T. S. Geol. Survey Prof. Paper 91, p. 298, pi. 79, flg. 9, 1910. 
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sence of any trace of secondary nervation in the Alaska 
specimen renders satisfactory comparison with Cinrui- 
momwn poetnewbcrryi impossible; but in any event 
it is probably related to the leaves of the Arctic re¬ 
gions rather than to those of the southern part of the 
North American continent. 

The family and generic relationships of Daphnogene 
kanii are not definitely known. Heer originally in¬ 
cluded it in the Lnuraceae and subsequently, under the 
genus CoccnfiteM, in the Menispcmiaceae. It whs also 
included in the Menispermaceae under the names Coc- 
culwt kanii (Heer) by Saporta and Marion 13 and Mac - 
clintockia kanJi (Heer) by Schimper; 14 and was again 
relegated to the Lauraceiie. under the name Cinna- 
momutn kanii (Heer), by Stnub. 15 It appears to be 
doubtful if the species, as described by Heer, has been 
definitely recognized from elsewhere than the Arctic 
regions. 

Locality: Bering River, 1 mile above Chllkat Village. Yaku- 
Int-O^pper River region (original no. 19) ; collected by G. C. 
Martin in 1905 (lot 3705). 

Order ROSALES 
Family HYDRANGEACEAE 
Genus HYDRANGEA Linnaeus 
Hydrangea alaakana Rollick 

Plate 63. figures 4, 5 

Hydrangea alankana Ho!lick. Torrey Bot. Club Bull.. v«L 52. 
p. 21, pi. 2, figs. I, 2, 1925. 

This well-defined species is evidently similar to sev¬ 
eral from Tertiary horizons in both the Old World 
and the New, that have been refered to the genera 
GctoniaVibunnem , 18 Porana , 17 and Hydrangea 1$ by 
various authors from time to time and shifted from 
one genus to another by those who subsequently 
studied then*. The species cited may be regarded as 
examples of three that simulate the Alaska forms 
rather closely, except in regard to size—ours being 
considerably larger than either of them. 

Reference to the genus Hydrangea appears to 
be warranted, and comparison with sterile flowers of 

** Saporta. Onuton de, and Morton, A. F.. Ewai xor 1'dtat de la 
vegetation a ripoque de« monies heeralcnnea dc Gellodon: Acad, roy 
■cl. Belgique Mtfm. cour. et mem. sav. Grangers, vol. 37, do. 6, p. 63. 
pi. 10. Ihr. 1, 1873. 

14 Schlmper. W. P., Trait# dc patfontologle v«g4ta!e, atlaa. pi. 98. 
flg. 13, 1874. 

•• Staub, Mnrtti, Die Geachlchfe dea Genua Ciniuxmomum: Math. u. 
naturwtaa. Ber. Ungarn, vol. 19. p. 27. 1901 [1904]. 

14 Ortonia ocningenti* Unger, fide Weber. C. D.. Die Teillirflora der 
nledcrrhelulscben RrnunkoMenformation : Palaeontographtra. vol. 2. p. 
216 (101), pi. 7. ft*. 2. 1851 (reprint 1852|, - FtburiiMm icftxri 
Schenk. 

^ Porann ocn*ng<n*is (Alex. Braun) Heer, Oswald. Flora tertUrla 
Helvettae, vol. 3. p. 18. pi 103. flga. 21, 2.V28, 1869. -AnthoHthn 
oenlngcngi* Alex. Braun. 

,a Hydrangea brntUrri (Ward) Knowlton. F. H.. Fnaall flora of tbe 
John Day Banin. Oregon : U. 8. Geol. Survey Bull. 204. p. 00, pi. 0, flgi. 
0. 7. 1002. — Parana brndiril (Ward) J.esquereux, * MaraUe o bendirri 
Ward- 


certain existing eastern Asiatic species, such as H . 
davidi Franchet, //. hortensi* Smith, and H. opvloide* 
(Lamarck) Koch, shows a very close resemblance in 
size, shape of the sepals or calyx lobes, and nervation. 
The normal number of sepals in the sterile flowers of 
most of the existing species is four, but most speci¬ 
mens present the appearance of having only three, for 
the reason that one of the four is usually aborted and 
is either inconspicuous or early deciduous; and in this 
connection it is of interest to note that of the two 
figured specimens of Hydrangea bendirei , both from 
the same locality, one is shown with three and the 
other with four sepals. 

Locality: Jaw Mountain. 8!£ miles northengt of Gates of 
Crater, Alaaka Peninsula (original no. P-20) ; collected by 
W. R. Smith in 1922. 

Family HAMAMELIDACEAE 
Genus HAMAMELI8 Linnaeus 
Hamamelia clarus Hoi lick, n. sp. 

Plnte 115, figure 4 

Leaf inequilateral, roughly ovate-lanceolate, much 
broader and more rounded on one side than on the 
other, petiolate; 8 centimeters in length by about 5.25 
centimeters in maximum width; apex cuneate, acute; 
base rounded; margin undulate-dentate; venation pin¬ 
nate, craspedodrome; secondary veins irregularly 
spaced, mostly alternate, diverging at acute angles 
from the midrib, except the upper ones, which diverge 
at angles more obtuse, lower ones branched from the 
under sides near their extremities, lowest two opposite, 
with numerous fine branches from the under sides, 
veins and branches all terminating in the marginal 
dentitions; tertiary venation mostly oblique to the 
secondaries, fine, closely spaced, curved or flexed, con¬ 
nected by fine cross venation, forming a reticulated 
network throughout the lamina of the leaf. 

The genus Hamamelis has not been heretofore rec¬ 
ognized in connection with any fossil plant remains in 
America and only very sparingly in the Old World, 
but the generic identity of our leaf appears to be 
clearly indicated in all its characters. A leaf whose 
close generic relationship with ours may he recognized, 
however, is Hamamclites /othergilloidcs Saporta, ,f 
originally described from the Tertiary of France and 
subsequently identified by Ward 30 from the Eocene 
(Fort Union formation) of Montana. It is also al- 

• Saporta. Gaston d*. Efodea anr la v#g#tatk»n dn nud ext de la France 
A 1‘Cpoquo Certlalrc: Anxmles ad. net.. B«r. 5, Botnnlque, vol. 8, p. 
47. 1RQ5; you 2. pt. 1. p. 43, JS66: Prodrome d'ane Core fosulle de« 
travertins anciens de 8#v.tDHe: Soc. gfol. France M#m., adr. 2. vol. 8. 
no. 8. p. 393 (105). pi. 32 (11). flg. 3. 18G8, —HamamelU fotkergil 
loidei (Snporta) Schenk, Die fo»*Ilen rflanrenreste, p. 241, Breslau. 
1S88. 

"Ward, h P. Synopsis of the flora of the Laramie group: U. 8. 
Geo!. Survey Oth Add. Rept.. p. 554. pi. 49. flg. 6. 1888: Types of the 
Laramie flora : U. S. Geol. Survey Bull. 37, p. 37, pi. 29. flg. 1, 1887. 
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mast impossible to escape the conviction that the leaf 
described and figured under the name Fagva p<tpy - 
roeeae Knowlton , 21 from the Eocene (Raton forma¬ 
tion) of Colorado, is in reality a species of Hamamelis 
and one so closely similar to ours as to he almost in¬ 
distinguishable from it. 

Comparison may also be made with a leaf figured 
by Forbes , 22 from the Eocene of the Isle of Mull, 
which he described ns a an inequilateral leaf, the af¬ 
finities of which are doubtful.” 

Locality: Upper Yukon region, Seveutymllu Creek, half a 
n.ile below Mogul Creek (original no. 10) ; collected by \V\ W. 
Atwood in 1907 (lot 4711). 

Gena# LIQUIDAMBAR Linnaeus 

Liquidambar europaeum Alex. Braun 

Llquidamtxir europaeum Alex. Braun, in Ruckiund, Geology 
and mineralogy, vol. 1, p. 513. 1836: Neues Jahrb.. 
1845, p. 170. 

linger. Cblorls protogaea, pt. 1, p. 120, pi. 35, figs. 1-5. 
1847. 

Heer. K. svennka veLakad. Of vers. Fork., vol. 25. do. 1, 
p. 64, 1868; Flora foasills Rlnskann: Flora fosslllg arc- 
tica, vol. 2, no. 2, p. 25, pi. 2, fig. 7, I860. 

Knowlton. Geol. Soo. America Bull., vol. 5, p. 585. 1894; 
U. 8- Nat. Mur. Froc., vol. 17, p. 226, IBM; U. 8. Geol. 
Survey 17th Ann. Kept., pt. 1. p. 888. 1896. 

The single fragmentary specimen of this species fig¬ 
ured by Heer, collected by Hjalmar Furuhjelm at 
Port Graham, Kenai Peninsula, in the Matanuska- 
Cook Inlet region, is the only one thus far recorded 
from Alaska. 

It was identified from the Eocene of Wyoming by 
Lesquereux , 22 from the Eocene of Oregon by New¬ 
berry , 24 and from the Miocene of Oregon by Knowl¬ 
ton 29 but apparently has not been recorded from 
elsewhere in America, although it is abundantly rep¬ 
resented in the Tertiary of the Old World. The spe¬ 
cies is well defined, and even fragmentary specimens 
are as a rule Satisfactorily identifiable. 

Family PLATAN ACZAE 
Genus PLATANUS Linnaeus 
Platanns aceroideg Utifolia Knowlton 
Plate 68. figures 1, 2 

Platanu* aocroidcs latifolla Knowlton. II. 8. Geol. Survey Prof. 
Paper 01, p. 13, 1916; U. 8. Geol. Survey Trof. Paper 
101, p. 321, pi. 92; pi. 93, fig. 3: pi. 94, 1017. 


a Knowlton. F. El.. Oeolojry and paleontology of Ihe Raton Mean and 
other region* In Colorado and New Mexico: U. 8. Geot. Survey prof. 
Paper 101, p. 297. pi. 68. fl*. 1. 1917 (1918J. 

” Forbes. Edward. On the vegetable remain a from Ardtim flead : 
Geol. Soc. London Quart. Jonr., vol. 7. pt. 1. p. 103. pi. 3. flg. 1. 1851 
* Lewiuereux, Leo, The Cretaceous ami Tertiary floras : U. 8. Geol. 
Survey Terr. Rept.. vol. 8. p. 159. pi. 32. flg. 1. 1883. 

“ Newberry. J. S.. Tbe later extinct floras of North America : U. 8. 
Geol. Survey Mon. 35, p. 100, pi. 47. flge. 1-3. 1898. 

"Knowlton. F. H., Foasil flora of the John Day Baaln, Oregon: C. S. 
Geol. Survey Bull. 204. p. 02. 1902. 


This variety was founded by Knowlton to include a 
form, represented by numerous specimens from the 
lower Eocene (Raton formation) of Colorado and New 
Mexico, with somewhat broader base and smaller, 
blunter teeth than in the specific type. It was also 
identified by Berry in the lower Eocene (Midway? 
formation) of Texas. 

Our specimens agree in all essential characters with 
Knowlton's description and figures; and it appears 
to lie probable that we may also include in the variety 
certain specimens of the species from the Eocene of 
Spitsbergen, figured by Heer . 20 and one from the 
Eocene of Greenland, figured by the same author 27 
and referred to Platanu * gulUelmae Goeppert, 

Our two specimens of this variety and the single 
specimen representing the species next described were 
found together at the same locality, and it is evident 
that they all belong to the same general type as Pln- 
tanuA aceroides Goeppert and P. haydeui Newberry, 2 * 
which appear to be not very far apart specifically; 
indeed, Knowlton , 29 in a discussion of their mutual 
similarity, suggested that it might be advisable, ulti¬ 
mately, to regard the latter species as merely a variety 
of the former. 

Locality: Yukon River, south bank. 1*^ miles above Ram¬ 
part and 300 feet above 11AE 1. central Yukon region (original 
no. 11AE 2); collected by H. M. Eakln In 1911 (lot 6095), 

Platsnus rectinervis Hollick, n. sp. 

Plate 69 

Leaf obscurely trilobed. roughly triangular, broad 
and rounded below the extremities of the lobes, 
broadly concave or truncate at the base, tapering above 
to a wedge-shaped apex, about 16 centimeters in 
length by 16 centimeters in maximum width across 
the expanded basilar region; margin bluntly undulate- 
dentate in the upper part, crenate-dentate in the lower 
part; venation pinnate-subpalmate, the basal second¬ 
aries simulating lateral primaries that are apparently 
suprabasilar, each with about 10 subparallel, almost 
straight branches that extend from tlie under sides 
to the margin and terminate in the dentitions, the 
lower branches only sparingly branched in a similar 
manner toward their extremities; secondary veins, in¬ 
cluding the pseudolateral primaries, about 12 on each 
side, subtending angles of 30° to 45° with the midrib, 
subparallel, almost straight or slightly curved up- 

■ ir<*«r. Oswald. Beltrftge xur foeMlen Flora Spitsbergen*: Flora 
foaalllB aredca. vol. 4. no. I. p. 76, pi. 17, Ogr 1, 2; pi. 31, flg. 3, 
1877. 

•MIcer. Oawald, Die fosalle Flora GrOnlnnds, pt. 2: Flora foaslll* 
arcticn, voL 7. p. 96. pi. 103. flg. 4. 1883. 

" Newberry, J. 8.. Notes on the laler extinct floras of North Amer¬ 
ica : Lyceum Nat. Hint. INew York] Annals, vol. 9. p. 70. 1868; 
Tbe later extinct flora* of North America: U. S. Geol. Survey Moo. 35. 
p. 103. pi. 36; p|. 38: p|. 61. fig. 3. 1898. 

Knowlton. F. II., U. «. Geol. Survey I’rof. Taper KU. p. :»22. 1917 
(19181. 
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ward, each one extending to and terminating in one of 
the marginal dentitions; tertiary venation almost at 
right angles to the secondaries throughout, slightly 
bent, or curved, or almost straight. 

This appears to represent a somewhat unusual 
platanoid type of leaf by reason of the remarkably 
strict, subparallel character of the nervation through¬ 
out and the almost entire absence of branching. In 
some respects it resembles Platanus aceroides Goep- 
pert ,0 and P. oeynhausiana Goeppert 11 but the short, 
blunt dentitions, the uniform character of the second¬ 
ary nervation, and the conspicuous width of the basal 
part of the leaf as compared with its length serve to 
differentiate it quite satisfactorily. Comparisons with 
about 30 figures of specimens referred to P. acewides 
by various authors failed to indicate anything except 
a general resemblance to our specimen. Platanus 
aceroides latifolia Knowlton (the species last de¬ 
scribed), approaches it more closely than any other 
figured forms of the species, but the more sparse, ir¬ 
regular, upright and branching characters of the sec¬ 
ondary nerves are clearly distinguishing features. 

Locality: Yukon River, south bank, I V 2 miles above Rampart 
and 300 feet above 11AE 1, Central Yukon region (original 
no. 11AE 2) ; collected by H. M. Bakin In 1911 (lot 0005). 

PI a tan us nobilis Newberry 

Platanus nobilis Newberry, Lyceum Nat. Hist. (New York] 
Annals, vol. 9, p. 87, 1808; U. S. Geol. Survey Mon. 35. 
p. 106, pi. 34; pi. 37, fig. 1; pi. 50, fig. 1, 1898. 

Dali, U. S. Geol. Survey Bull. 84, p. 246, 1892. 

The only record for this species in Alaska was that 
made by Dali, in describing the Tertiary rocks ex¬ 
posed at Topanica Creek, in the Norton Sound region, 
as follows: 

Following Topanica Creek easterly into the hills the greenish 
and blackish sands dip more and more steeply to the east. 
Interleaved with shaly layers containing leaves nud vegetable 
remains, among which leaves of Platanus nobilis Newberry, a 
foot across, were collected in n due state of preservation. 

It is a typical Eocene (Fort Union) and Lance 
species in North Dakota, Montana, and Wyoming and 
was also identified by Dawson 31 from the Eocene of 
Saskatchewan and Alberta. 

It is unfortunate that no mention was made of the 
authority for the identification of the species. 

Leaves of PJaUnus 

“ Leaves of Platanus " Dali, U. S. Geol. Survey Bull. 84, p. 246. 
1892. 


Goeppert, II. R., Ueber di« Bra uokoh ten flora dcs nordOstllch*n 
DeuUrhlasds: Deutacb. geol. GotII. ZtlUcfar., vol. 4. i». 492. 1852: 
Die terttHre Flora von Scboaaaltx in Schltalen, p. 21, pi. 9. flgt. 1-3. 
1855. 

•‘Idem (Schcesnltz). p. 20. pi. 10. 1-4. 

■•Dnwson, J. W., On the foaall plants of the Laramie formation of 
Canada : Roy. Soc. Ccwiada Trans., toI. 4. sec. 4. p. 24. pi. 1, flg. 7. 
1880 [18871. 


In connection with a geologic section on the Ulukuk 
River, in the lower Yukon-Norton Sound region, Dali 
mentioned “ argillaceous shale, with leaves of Plat- 
anus ”, and we may infer, probably, that the leaves are 
those of P. nobilis Newberry, the species last discussed, 
as they were all found in the same general region. 

Platanua up. Knowlton 

Platanus ap. Knowlton. U. S. Geol. Survey 18th Ann. Bept^ 
pt. 3. i). 195. 1898. 

Tlie above generic identification by Knowlton is 
included in a list of fossil plant remains collected by 
J. E. Spurr and party in 1896, at Miller’s Drew coal 
mine, on the north bank of the Yukon River, 25 miles 
ubove Mynook Creek, central Yukon region. I hare 
not been able to identify it specifically with any of the 
remains of Platanus leaves subsequently collected in 
the same general region. 

Family R 08 ACEAE 
Oenut SPIRAEA Linnaeus 
Spiraea andersoni Heer 

(Spiraea andersoni Heer, Flora fossilla, alaskana: Flora fos- 
sllls nrctiea, vol. 2, no. 2, p. 39, pi. 8, figs. 3 t 3b, 18®. 

Knowlton, U. S. Nat. Mua. Proc., vol. 17, p. 226. 1894; 
Geol. Soc. America Bull., vol. 5, p. 585, 1894; U. S. GeoL 
Survey 17th Ann. Kept., pt 1, p. 888, 1896. 

This species has been identified, as far as any records 
are concerned, only in connection with the type speci¬ 
men, described and figured by Heer, collected by 
Hjalmar Furuhjelm at Port Graham. Kenai Penin¬ 
sula in the Matanuska-Cook Inlet region. Heer’s fig¬ 
ure is well defined, however, and the species should be 
easy of identification in the event of the discovery of 
other specimens. 

Spiraea weaver! Hollick, n. sp. 

Plate 79, figure 7 

Leaf oval-elliptical, short-petioled, 4 centimeters in 
length bv 2.25 centimeters in width across the middle, 
rounded cuneate at base and summit; margin entire 
below, irregularly serrate-dentate above; venation 
pinnate, campto-craspedodrome; secondary veins ir¬ 
regularly spaced, diverging at angles of 45° to 75° 
from the midrib, flexed or abruptly curved upward 
and connected through a series of irregularly spaced 
branches that merge into the tertiary venation in the 
marginal region, forming loops from which, in the 
upper part of the leaf, fine veinlets extend to the mar¬ 
ginal dentitions. 

I have not been able to match this specimen with 
any described fossil species, but it is somewhat sug¬ 
gestive of the general type of leaf represented by the 
Old World Miocene species Spiraea pruni folia Et- 
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tingshausen.” The specific name is given in honor 
of Mr. C. E. Weaver, by whom it was collected. 

Locality: Kacheraak Bay, Kenal Peninsula. Matanuska- 
Cook Inlet region, near entrance to Frit* Creek (original noa. 

1 and 2); collected by C. K. Weaver in 1900 (lot 4131). 

Spiraea sp. Heer 

Spiraea sp. Heer, K. svenska vet.-akad. Ofvers. Ftfrh., vot 
25. no. 1, p. 05, 1868. 

The above generic identification was included in a 
list of fossil plants collected by Hjalmar Furuhjelm 
at Port Graham, Kenai Peninsula, in the Matanuska- 
Cook Inlet region. It probably represents the leaf 
subsequently described and figured by Heer under 
the name Spiraea andersoni. (See p. 124.) 

Genni ROSA Linnaeus 
Rosa confirmata Rollick, n. sp. 

Plate 70. figure 9 

Leaflet oblong-obovate, short-petioled, 3.5 centi¬ 
meters in length by 1.25 centimeters in maximum 
width, curving to the broadly wedge-shaped apex, 
(apering to the obtusely cuneate base; margin sharply 
serrate-dentate above, entire toward the base; vena¬ 
tion campto-craspedodrome; secondary veins numer¬ 
ous, irregularly spaced and disposed, more or less 
flexed, diverging at angles of about 45° from the mid¬ 
rib; lower secondaries subcamptodrome, mostly con¬ 
nected by cross venation near the margin, with vein- 
lets extending from the cross venation to the marginal 
dentitions; upper secondaries apparently strictly 
craspedodrome. 

This specimen evidently represents a well-defined 
terminal leaflet of a species of Rom —a genus that is 
but sparingly known in the fossil form. Five Ameri¬ 
can species have been described, however, all of them 
from the Miocene lake deposits of Florissant, Colo. 
One, R.f inquirenda Knowlton,* 4 is a calyx; one, R. 
ruskimana Cockerell, 80 is a flower bud; and the other 
three, R. hiUiae Lesquereux, 88 R. willmattae Cock¬ 
erell, 87 and R. scudderi Knowlton, 88 are compound 
leaves. The first one has 3 leaflets, the second one 5, 
and the third one 7. They all resemble one another 
very closely and differ among themselves little more 
than leaves from an individual bush of a single species 

a KttlnifxlmuwD. Constantin von. BcltrAffe xur Kenntnlta der Ter- 
tllrflora Btelcnsarks: K. Aknd. Wire. (Wien). Math.-naturwlM. Cl.. 
Sltxongaber., vol. 60, p. 93 (77). pi. 6. fig. II. 1809. 

“Knowlton, F. H., A review of the fossil plants In the United 
States National Museum from the Florissant lake beds at Floiissaot. 
Colo. : U. 8. Nat. Mus. Proc., vol. 61. p. 273. pi. 17. fig. 1, 1916. 

“Cockerell. T. D. A.. Descriptions of Tertiary plants: Am. Jour. 
Sd.. 4th ser., vol. 26, p. 540. flg. 5, 1908. 

* Lesqoereux, Leo, The Cretaceous and Tertiary floras: U. 8. Gaol. 
Survey Terr. Kept., vol. 8. p. 109, pi. 40, figs. 10. 17. 1883. 

91 Cockerel), T. D. A.. The fossil flora of Florissant. Colo.: Am. Mus. 
Nat. Hlat. Bull., vol. 24. p. 94. pi. 7, flg. 14. 1908. 

“Knowlton, F. H., A review of the fosall plants lo the United 
State* National Museum from the Florissant lake beda at Floriaaaat. 
Colo.: U. 8. Nat. Hut. Proc.. vol. 61, p. 272. pi. 21, fig. 4, 1910. 
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might—the number of leaflets having no individual 
or specific significance. 

Our specimen differs little from any of them, and 
its resemblance to the terminal leaflet of R . scudderi 
is so striking that they might, perhaps, be regarded 
as specifically identical. The larger size and the 
slightly more rounded base in our specimen may, how¬ 
ever, serve to differentiate them. 

Locality: Kacbeinak Bay, Kenal Peninsula, Matanuakn-Cook 
Inlet region, Bluff Point, 7 miles west of Homer, 30 feet below 
Bradley coal (original no. 910); collected by T. W. Stanton 
and R. W. Stone In 1904 (lot 5820). 

Rosa cetera Hollick, n. ap. 

Plate 70, figure 8 

Leaflet ovate, slightly falcate, short-petioled, 4 centi¬ 
meters in length by 1.8 centimeters in maximum 
width, rounded-cuneate at the unequal-sided base, 
cuneate at the apex; margin entire below, serrate- 
dentate above; venation pinnate, campto-craspedo¬ 
drome; midrib curved; secondaries irregularly spaced 
and disposed, diverging at angles of about 45° from 
the midrib, the lower ones subcamptodrome, the up¬ 
per ones either simple or with branches from the under 
sides near their extremities, each vein and branch 
terminating in a marginal dentition. 

This specimen may be a lateral leaflet of the same 
species as the one last described (Rosa confirmata ), 
and had the two specimens been found associated in 
the same collection they would probably have been 
regarded as specifically identical. It closely resembles 
Rosa bohcmica Engelhardt 8 * and R. lig-nitum Heer 
as figured by Engelhardt, 40 from the Tertiary of Bo 
hernia, and except for its obscurely falcate shape and 
slightly inequilateral base any characters by means of 
which it might be differentiated from one or the other 
of the above-mentioned figures would be very difficult 
to discern. The figure of the type specimen of R. 
lignituvi Heer, 41 however, is markedly different from 
those referred to the species by Engelhardt. 

Locality: Mntaouska cool field, 4.800-foot point on traverse 
of Mntanuska River west from Moose Creek, Matanuaka- 
Cook Inlet region (original no. 4) ; collected by Theodore 
Chapin in 1910 (lot 5901). 

Family POMACEAE 
Genas CRATAEGUS Xinnaeua 
Crataegus alaakenuia Hollick, n. sp. 

Plate 71, figure 5 

Leaf oblong-obovate, 5 centimeters in length by 2.25 
centimeters in maximum width, petiolate, the petiole 

“ EnjrelhanJt. Hermann. Die Tertllrflore dea JesuttengraiM'Da 5*1 
Kundrstltz In NordbOhmen: K. leop.-carol. deutacb. Alcad. Naturf. 
Nova acta. rol. 48. no. 8. p. 73, pi. 24 (19), tig. 10, 1885. 

•Idem, flgs. 11. 12. 

“Heer. Oswald, Miocene baltlacbe Flora: BeltrAge »ur Naturknnde 
Preussena. no. 2, p. 99, pi. 30, flg. 33, Kflnlgaberg, 1869. 
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1.25 centimeters in length; apex apiculate; base 
rounded-cuneate; margin irregularly dentate above, 
entire at the base, the dentitions doubly laciniate-ser- 
rate from about the middle upward, simply serrate 
and finer below; venation pinnate, craspedodroine; 
secondary veins irregularly spaced, 6 on each side, sub¬ 
parallel, or the lower ones somewhat divergent, leav¬ 
ing the midrib at angles of about 45°, each terminat¬ 
ing in one of the main dentitions, with a branch or 
branches from the under side near the extremity, each 
of which terminates in one of the intermediate minor 
dentitions. 

The general aspect of this leaf suggests that it be¬ 
longs in the Pomaceae, and its characters indicate rela¬ 
tionship with the genera Malwt , Crataegus , etc. The 
only fossil species to which I have been able to note 
any near resemblance is Crataegus sp. Menxel, 4 * from 
the Miocene of Germany, but the apparent generic 
identity of this specimen with ours is of more interest 
and importance than its specific resemblance. 

Locality: Cape Dougins, Alaska Peninsula (original no. 11); 
collected by R. W. Stone In 1904 (lot 3547). 

Crataegus cappsii Hoilick, n. sp. 

Plate 71. figure S 

Leaf oblong-ovate, 10 centimeters in length by 5.25 
centimeters in maximum width, rounded below to a 
broadly cuneate base and tapering above to an acumi¬ 
nate or a narrowly cuneate apex; margin entire below, 
coarsely crenate above, the crenations finely dentate; 
venation simply pinnate, craspedodrome; secondary 
veins irregularly alternate, 10 or 11 on each side, leav¬ 
ing the midrib at angles of about 45°, the lower ones 
diverging at angles somewhat more obtuse than those 
above, all extending almost straight until near the 
margin, where they curve slightly upward and termi¬ 
nate in the marginal crenations, with tertiary 
branches on the under sides that curve upward and 
terminate in the dentitions; tertiary cross venation at 
right angles to the secondaries, more or less flexed or 
angled. 

This well-defined leaf is apparently different from 
any heretofore described species of Crataegus , and I 
take pleasure in naming it after the collector, Mr. 
8. R. Capps. 

Locality: Nenana coal field, Tanana region. Coal Creek, just 
west of Healy Coal Co.’s mine (original no. 23AC 7), collected 
by S. R. Capps In 1923 (lot 7622). 

Crataegus yukonensis Hoilick, n. sp. 

Plate 71, figure 4 

Leaf ovate-orbicular, 4.5 centimeters in length by 4 
centimeters in width across the middle; base rounded 

* M«na«l, Paul. L'ber die Oons der Scnfteabcrgcr Brauoboblen 
nblngrrungen : K. preus*. Laodesanstalt Abh., n. wr., no. 46. p. 

80, pi. 4, 6*. 16b: pi. 5, flg. 10, 1006. 


and broadly cuneate, apex broadly cuneate; margin 
irregularly and doubly dentate; venation pinnate, ! 
craspedodrome; secondary veins irregularly spaced, 
opposite or subopposite below, alternate above, the 
former diverging at obtuse angles from the midrib, 
the latter at angles more acute, all more or less flexed 
and curved upward near their extremities, with small 
branches from the under sides, the extremities of the 
veins and branches terminating in the marginal 
dentitions. 

This leaf has somewhat the appearance of certain 
forms of the living species Crataegus mollis and V . to- 
mentosa, with the primary dentition leS6 pronounced 
than is typical of the specific type. I have failed to 
find any described fossil species with which it might 
be identified. 

Locality: Yukon Hirer, north bonk, at Drew’s mine, central 
Yukon region (original no. 14); collected by W. W. Atwood 
in 1907 (lot 4708). 

Family DRTTFACZAE 
Genus PHTHTUS Linnaeus 

Primus acottii Heer 
Plate 70, figure 4 

Prunua ioottii Heer, Naturf. Gesell. Zorich Vlerteljahraschr. 
vol. 2, p. 279, 1866; Miocene Flora von Kordgrdnland: 
Flora fosslliB arctlca, vol. 1, p. 126, pi. 8. fig. 7, 1868; 
Contributions to the fossil flora of North Greenland: 
Idem, vol. 2, no. 4, p. 483, pi. 55, figs. 5a, b, c, 1869; 
Nachtrage zur fosellen Flora Grbnlanda: Idem, vol. 6. 
pt. 1, no. 2, p. 16, pi. 6, figs. 2, 3, 1880; Die foaslle Flora 
Grdnlands, pt. 2: Idem, vol. 7, p. 137, pL 84, fig. 13, 188. 

The only difference that is apparent between the 
Alaska specimen and those from Greenland described 
and figured by Heer is that ours is somewhat broader. 
The species was known only from the Eocene of 
Greenland before its identification as an element in 
the Tertiary flora of Alaska. 

Locality: Matanuska River, 4,200 feet below Moose Creel, 
Matanuska-Cook Inlet region (original no. 3) ; collected by 
O. C. Martin In 1010 (lot 5892). 

Prunua hartungi Heer var. aequalia Hoilick, n. var. 

Plate 70, figures 1-3 

This variety differs from the specific type. Prune* 
hartungi Heer, 4 * in its more closely spaced secondary 
veins, which diverge, in the larger specimens, at more 
obtuse angles with the midrib. If our figure 2, which 
represents the smallest of our three specimens, were 
the only one in our collection, any characters by which 
it could be differentiated from the species would be 
difficult to discern. 

Prunus hartungi was originally described and fig¬ 
ured by Heer from the Tertiary (Miocene?) of the 

* fiver. Oswald. Flora tertlarla Helvetia#, vol. S. p. 80S. Wintrr 
thur. 1650: Miocene baltlache Flora: Beltrtge *ur Naturkunde Prrue 
sens, do. 2. p. 49. pi. 12. figs. 3. 3b. 4, 4b r 4c, KOnlgaberg, 1869. 
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Baltic region of Prussia, and later from the Eocene 
of Greenland ,* 4 hence it is not surprising to find it, in 
a slightly modified form, in the Tertiary flora of 
Alaska. 

Locality: Kaehemak Buy, Keuai Peninsula, Matanuska Cook 
Inlet region. Bluff Point, 7 mites west of Homer, 30 feet below 
Bradley coal (original no 910) ; collected by T. W. Stanton 
and R. \V. Stone in 1004 (lot 5820). 

f'runus olympfca Ettingshauiwn 

Plate 70. figures 5, 6 

Prunu a olympica Ettiugsbausen, K. Aknd. Wiss. [Wlenl Denk* 
#chr. f vol 29, p. 55, pi. 53, fig. 21, I860. 

Except for a slight difference in size I can discern 
no characters by means of which our specimens can 
be differentiated from the species originally described 
and figured by Ettingshausen and later by Engel- 
hardt, 43 from the Tertiary (Miocene?) of Bohemia, 
although it has not been heretofore recorded from 
America. Primus hartwnqi Heer, however, also orig¬ 
inally recorded as a European Miocene species, was 
later identified as an element in the Eocene flora of 
Greenland; and a variety (var. aequalis , see p. 126, pi. 
70, figs. 2, 3) so closely similar to the specific type as 
to be almost indistinguishable, is included in the same 
collection from Alaska that includes the species now 
under discussion—all of which may be regarded as 
favorable testimony in connection with the specific 
identity of the latter. 

Locality; Kaehemak Bay, Kenai Peninsula, Matanuska-Cook 
Inlet region. Bluff Point. 7 miles west of Homer, 30 feet 
below Bradley coal (original no. 910) ; collected by T. W. 
Stanton and R. W. Stone in 1004 (lot 5820). 

Primus variabilis Newberry? 

Plate 71, figures 1, 2 

Primus variabilis Newberry, U. S. Nat. Mus. Proc., vol. 5, pi. 
509, 1882 [18831; U. 8. Qeol. Survey Mon. 36, p. 112, pi. 
52, figs. 3 In part, 4 In part, 5, 1898. 

Know 1 ton, U. S. Nat. Mus. Proc., vol. 17. p. 226, 1894; 
Oeol. Soc. America Bull., vol. 5, p. 585. 18W; U. S. 
Qeol. Survey 17th Ann. Rept., pt. 1, p. 888, 1896. 

Three specimens of this species [U. S. Nat. Mus. 
nos. 7108 (fig. 5), 7109 (fig. 4), 7110 (fig. 3)], col¬ 
lected at Cook Inlet in 1867, by Capt. W. A. Howard, 
of the United States Revenue Cutter Service, were de¬ 
scribed and figured by Newberry. The largest of 
these, represented by his figure 3, is the one with 
which our specimens may be compared; but the com¬ 
parison is not conclusive or satisfactory, as the basal 
portion in each of ours is lacking. The shape and 
general character of the nervation, and the finely den¬ 
ticulate margin, however, appear to be identical in 

"Heer. Oswald, Die fossMc Flora Grflnlands, pt. 2: Flora fossllls 
arctlca. vol. 7. p. 1S7, pi. 92. figs. 6, 6, 1883. 

* Eojfelhardt, Hermann, Die TcrtlKrflora des Jeauttengrabeng bel 
Kondraeitz in NordbObmen : K. leop. ca*ol. deutaefc. Akad. Naturf. 
Nova acta, vol. 48, no. 3. p. 72. pi. 25 (18). flgs. 1. 19. 1885. 


all, and I have ventured to refer ours tentatively to 
the species. It may be noted, however, that the dif¬ 
ference between this species and Primus dakofensis 
Lesquereux, 43 from the Eocene (Fort Union forma¬ 
tion) of North Dakota, is not very obvious, except 
that in P. variabilis the base is described and figured 
as wedge-shaped, whereas in P. dakotensis the base is 
rounded. If either of our specimens possessed a per¬ 
fect base this might result in definitely determining 
to which one of the two species they should be re¬ 
ferred. In the absence of this determining feature, 
however, the factor of geographic distribution may be 
regarded as favoring relationship with P. variabilis. 

Locality: Summit of mouutoln 1 mile southwest of forks 
of Pumlcestoue Creek. Alaska Peninsula (original no. P-23); 
collected by \V. R. Smith in 1922. 

Family MIM08ACEAE 
Genus PITHECOLOBIUM Martins 41 
Pifthecolobinm ceterum Rollick, n. sp. 

Plate 72, figures 9b, lib 

Leaflets inequilateral-ellipsoidal, 4.25 centimeters in 
length by 2.75 centimeters in maximum width, taper¬ 
ing to base and apex: margin entire; venation simply 
pinnate, camptodrome; secondary veins subparalicl, 
about 10 on each side, irregularly spaced and disposed, 
the lower ones opposite or subopposite and diverging 
at acute angles from the midrib, the upper ones sub¬ 
opposite or alternate and diverging at angles more ob¬ 
tuse, all extending straight from the midrib to the 
marginal area, where they are connected in a series of 
loops; tertiary venation obscure. 

This specimen is apparently comparable with sev¬ 
eral fossil species that have been described under this 
genus, such as Pithecolobium tenuifoliwm, Engel- 
hardt, 4 * from the Tertiary of Colombia; and P. eocc- 
nicum Berry, 4 ® from the Eocene of Tennessee. 

Locality: Tukon River, right [north] hank, at Drew mine, 
central Yukon region (original no. 3AH 9); collected by Arthur 
HoUlck and Sidney Paige in 1903 (lot 3246). 

Genoi ACACIA Adanion 
AcacU aquilonia Hollick, n. Bp. 

Plate 120. figure 13 

Legume broadly linear, slightly curved, about 10 
centimeters in length by 2 centimeters in width, with 

* Lesquereax, Leo, The Cretaceous tori Tertiary florae: U. S. Oeol. 
Surrey Terr. Kept., rol. 8, p 237, pi. 4flA. flf. 8. 1888. 

4T Martian, C. F. P., Hortus reglus monaccnais. 1829. Martlus es¬ 
tablished tbe genus as PithtcdloHum but without generic or other 
description. In 1837 (Herbarium florae braslllensla. pp. 114-116). he 
corrected the name to PUhecoltobium, with full geoerlc description. 
Thin form. with one l omitted, is usually followed by modern authors. 

*• Engelbardt, Hermann, tiber neue Tertllrpflansen SUd-Amerikai* 
Benckenb. naturf. Gesell. Abb , vol. 19, p. 37, pJ. 3, flf. 21. 1893. 

* Berry, B. W., Tbe lower Eocene fioraa of southeastern North Ame* 
lea: D. S. Oeol. Survey Prof. Paper 91, p. 225, pi. 45. fig. 2. 1910. 
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an elongated, tapering, wedge-shaped end terminat¬ 
ing in a pointed beak and a rather short, wedge- 
shaped base; marginal costa well defined, from which 
fine, flexuous veinlete extend from side to side; seeds 
small. 

The two fragments upon which this species is based 
apparently represent the distal and proximal ex¬ 
tremities of a legume similar to several that have been 
described and figured from Tertiary horizons in 
Europe and in North America. 

Acacia microphyUa Unger, 80 representative of the 
Tertiary of the Old World, is similar to our species, 
but Unger’s figure includes only the distal part of the 
legume, and this shows a broad, blunt end, whereas in 
ours the distal end is long and pointed. A fragment 
that shows what is apparently the proximal part of 
a specimen was figured by Engelhardt, 81 and this 
simulates the equivalent part of our specimen so 
closely as to appear almost identical with it 

Four species of Acacia , based upon the legumes, 
hare been described from North America—all from 
Miocene deposits. A. oregoniana Lcsquereux, 52 from 
Oregon, resembles our specimen in every particular 
except in its broad distal extremity; otherwise it 
would be practically impossible to differentiate be¬ 
tween them. A. macrosperma Knowlton, 8 * A. lamar- 
ensis Knowlton, 88 and A. wardii Knowlton, 55 all 
from the Yellowstone National Park, differ from our 
specimen and from the other species cited in their 
apparently larger seeds and in their conspicuous mar¬ 
ginal wings. 

Incidentally it may also be of interest to note the 
more or less suggestive resemblance between the sev¬ 
eral species above discussed and a legume from the 
Miocene of France, described and figured under the 
name Calpumia europea Saporta; 88 and comparisons 
may also be made with legumes of living species in 
the genera Ccrcis and Cladrastis. 

Locality: Koofzoahoo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX) ; collected by W. W. Atwood In 
1907 (tot 4390). 


"Unger, Frnnr. Genera ct speclet plant arum fosaUlum. p. 494, VI 
enna, 1850; Die foaalJe Flora von Sotzka: K. Akad. Wlaa. I Wien). 
Math.-noturwl&s. Cl., Denkachr., vol. 2, p. 189 (59), p). 08 (40). flg. 
11, 1850. 

*» Kngelhnrdt, Hermann, Die TertlMrflora dea Jcsultengrabcns be! 
Kondrallta In NordUOhmen: K. leop. carol, deutacb. Akad. Naturf. 
Nova acta, vol. 4S, no. 3. p. 377 (81). pi. 27(20). flg. 87. 1885. 

" I.eaquereux. Leo, Recent determinations of fossil plants from 
Kentucky, Louisiana, Oregon, California. Alaska. Greenland, etc.: 
U. 8. Nat. Mu a. I'roc., vol. 11, p. 14. pi. 0, flg. 4. 1888. 

u Knowlton, F. H., Fossil flora of the Yellowstone National Patk: 
U. S. Geol. Surrey Mon. 32, pt. 2, p 729. pi. 98. flg. 8. 1899. 

" Idem. p. 730, pi. 98, flg. 6. 

" Idem, pi. 98, flg. 7. 

" Saporta, Gaatoo do, £(udca sur la vegetation du aud-est de la 
France ft l'epoqae tertlolre. vol. 2, pt. 2, p. 226, pi. 13, flg. 8 B, I860; 
Anuulcs sc!, nat., a4r. 5. Botanique. vol. 4, p. 370. pi. 13. flg. 8, 1805 


Family CAE8ALPINIACEAE 
Oenut CAB8IA Linnaeus 
Cassia glenni Berry? 

Plate 72, figures 3, 4 

Cassia glenni Berry, U. S. Oeol. Survey Prof. Paper 91, p. 238, 
pi. 45, figs. 15, 16, 17a. 18; pi. 52, flg. 6, 1916. 

The diversity of leaf forms from the Eocene of Mis¬ 
sissippi and Tennessee included in this species by 
Berry affords ample opportunity for selection and 
comparison, and although certain of the forms, if con¬ 
sidered by themselves, would hardly be regarded as 
even generically related to our specimens, neverthe¬ 
less, if the latter are compared with his figure 18 the 
similarity is so close that specific identity appears to 
be indicated. 

Comparison may also be made between the series of 
forms represented by Cassia glenni and those included 
under certain other species, such as C. bcrenices 
Unger 57 as identified by Heer 88 from the Miocene of 
Switzerland. Each scries includes forms that might 
be more or less satisfactorily compared with one an¬ 
other, and Heer’s figure 51 would match Berry’s figure 
18 and our two very closely. 

Another species of which our specimens are strik¬ 
ingly suggestive is Glycyrrhiza blandusiae Unger, 68 
from the Tertiary of Styria, especially if comparison 
is made with his figure 9. 

In the circumstances it does not seem advisable to 
attempt a new specific description for our specimens, 
as it appears to be reasonably certain that they are 
specifically identical with one or another of the several 
forms of Tertiary age included under published spe¬ 
cific names, some of which should be segregated and 
others differentiated as species. The tentative refer¬ 
ence of our specimens to Cassia glenni is therefore to 
be regarded as implying probable relationship with the 
particular specimen represented by Berry’s figure 18, 
and not, necessarily, with the specimens represented by 
the other figures cited. 

Localities: Yukon Elver, north bank, at Drew's mine, cen¬ 
tral Yukon region (original no. 3AII0) ; collected by Arthur 
Hollick and 8idney Paige In 1903 (lot 3248) (pi. 72. flg. 3). 
Matanuska coal field, 4.800-foot point on traverse of Mutanuaku 
River west from Moose Creek, Matauuska-Cook Inlet region 
(original no. 4) ; collected by Theodore Chapin In 1910 (lot 
5001) (pi. 72, fig. 4). 


" Ucger. Frani. Die fosslle Flora von Sotika : K. Akad. Wlm. [Wien], 
Matb- nnturwbu*. CL, Denksehr., vol. 2, p. 188 (58), pi. 64 (43), flg*. 
4-10, 1850. 

u Heer. Oswald, Flora tertlarta Helvetia*, vol. 3, pi. 137, flg*. 42- 
56, 1859. 

" Unger. Frans, Genera et apeclee plantarum foBSilium, p. 486, Vi¬ 
enna. 1850; Sylloge plantarum fosalllum, pt. 2: K. Akad. Wlw. [Wlenl. 
Math, naturwlas. CL. Denkachr., vol. 19, p. 20. pi. 4, flga 6-10, 1860. 
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Cassia phaaeolites Unger? 

Plate 72, figures 0, 6 

Cassia phaseolitcs Unger, K. Akad. Wiss. [Wien], Math.- 
naturwiss. CL, Donkschr., vol. 2, p. 188 ( 58), pi. 65 (44), 
figs. 1-5; pi. 66 (45), figs. 1-9, 1850. 

Tn connection with these specimens remarks similar 
to those made in discussing the species last described 
would also apply. A great diversity of leaf forms 
were included by Unger under this specific name, and 
an even more diversified series of forms, from the 
Miocene of Switzerland, were subsequently referred 
to the species by Heer. 10 Whether or not this refer¬ 
ence was justified may be regarded as an open ques¬ 
tion, and although our two specimens are hardly com¬ 
parable with any of Unger’s figures they are highly 
suggestive of identity with certain of Heer’s—for 
example, his figures 1, 3, 9, and 11, plate 138. Com¬ 
parison may also be made with Cassia lignitwm 
Unger, 01 from the Tertiary of Croatia, especially with 
his figure 13. 

Detached leaflets of many of the Leguminosae are 
exceedingly unsatisfactory subjects for identification. 
Heterophylly is frequent, and specific and even 
generic differentiation is often difficult; hence the 
three genera and four species of Leguminosae repre¬ 
sented by the 20 individual figures on plate 72 might, 
if more complete specimens should be obtained, be 
increased or diminished in number or be relegated to 
other genera and identified with other species. 

Locality: Matanuska River, 4,200 feet below Moose Creek, 
Mataauska-Cook Inlet region (original no. 3) ; collected by 
G. C. Martin In 1910 (lot 5892). 

Family PAPILI07J ACEAE 
Genoa S0PH0RA Llnn&em 
Sophora multiformis Hollick, n. ftp. 

Plate 72, figures 1, 2, 7, 8, 9a, 10, 11a, 12, 13 

Leaves pinnate; leaflets oblong-lanceolate, attached 
to the r&chis at intervals of about 1.75 centimeters, 
from 1.75 to 5 centimeters in length by 7.5 to 1.8 centi¬ 
meters in width, entire, rounded or bluntly acuminate 
at the apex, rounded-cuneate at the more or less in¬ 
equilateral base; midrib straight; nervation simply 
pinnate, camptodroine; secondary nerves irregularly 
disposed, diverging at angles of about 45° from the 
midrib, almost straight proximally, curving upward 
and becoming camptodroine toward their distal 
extremities. 


••Heer, Oawald. Flora tcrtlarla Helvotlae, vol. 3. p. 110, pi. 137, 
Oge. 86-74: pi. 138. flg*. 1-12. 1850. 

•'Unger, Fran*, Genera et species plaatarum foaalllum, p. 402, Vi¬ 
enna, 1850: 8yltojre plantarum foBSilluin. pt. 2: K. Akad. Winn. fWlenl. 
Math.-naturwlaa. CL, Denkachr., rot. 10. p. 30. pi. 10, fig*. 11-16. 1860. 


The reference of these diverse forms to a single 
species may perhaps be subject to criticism, but they 
were all found at one locality and in identically simi¬ 
lar matrix throughout. 

A similar disposition was made by Berry of a 
closely allied if not identical species from the Eocene 
of Tennessee (Sophora vnlcocciwna Berry”), in which 
the variation in form and dimensions of the leaflets is 
even more pronounced than in ours. At first I was 
inclined to regard these leaflets as specifically identical 
with ours, for the reason that comparisons between 
certain of the figures made differentiation almost im¬ 
possible. Thus, our figures 1 and 2 are comparable 
with Berry's figures 5 and 11; our figures 7, 8, and 10 
with his figure 3; and our figures 12 and 13 with his 
figures 1, 6, and 7; but Sophora wilcoxiaaia is repre¬ 
sented by certain leaflets (Berry’s figs. 12, 13) that 
are considerably larger and more distinctly oblong or 
oblong-elliptical than any of ours; and ours, through¬ 
out, appear to be more distinctly inequilateral at their 
bases. 

The reference of these two species to the genus 
Sophora may also be questioned, inasmuch as most of 
the figures, individually, could be more or less satis¬ 
factorily compared with certain figures of species de¬ 
scribed under other generic names, such as Cassia and 
Legumiru>8ite8 as depicted by Heer,” from the Ter¬ 
tiary of Switzerland, and Physolobivm kennedyaefo - 
Uxtan Unger, 64 from the Tertiary of Styria, which is 
strikingly suggestive of our figures 1 and 2. About 
all, in fact, of which we may be justified in feeling 
reasonably certain is that these specimens from Alaska 
represent leaflets of compound leaves that are refer¬ 
able to the Leguminosae. 

Locality: Yukon River, nortb bank, at Drew’s mine, central 
Yukon region (original no. 3AH9) ; collected by Arthur Hollick 
and Sidney Falge In 1903 (lot 3246). 

Ot nu» CAWAVALIA Adanson 
Canavalia eocenica Berry 
Plate 71. figure 8 

Canavalia eocenica Berry, U. S. Geo!. Survey Prof. Paper 91, 
p. 248, pi. 53. fig*. 8-6. 1916. 

Although our specimen does not show any venation, 
other than the well-defined midrib, it compares so 
closely in shape with Berry’s figures of Canavalia 
eocenica from the Eocene of Mississippi and Tennes¬ 
see, especially with the leaflets represented by his 
figure 6, that any attempt at descriptive differentia- 

• Berry. E. W.. The lower Eocene flora* of *outhea«tc*rD North Amer¬ 
ica : U. S. Geol. Survey Prof. Paper 01, p. 241, pi. 47, figs. 1-13, 1916. 

M Heer. Oswald, Flora tertlarla Helvetlae. vol. 3, pi. 138, 1850. 

M Unger, Krnn*. Sylloge plantarum foss'llum, pt. 2: K. Akad. Wist 
I Wien 1, Math.-naturwlsa. Cl., Denkachr., vol. 10, pi. 5, fig. 1, I860. 
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tion would be very difficult, and I have little hesitation 
in regarding them as specifically identical. 

Only one other American fossil species ( G. acumi¬ 
nata Berry ) fl * has been referred to the genus, and this 
species has the same geologic and geographic distribu¬ 
tion as G. eocenica. So far as I ain aware the genus 
has not been recognized in the fossil form from any 
locality in the Old World except Jonje, Africa, 6 * al¬ 
though in our existing flora it is a tropical and semi- 
tropical genus that is common to both the Old and the 
New World. 

A number of fossil leaves of similar aspect have 
been described under the genera Eugenia and Sapotar 
cites, and these genera should also receive careful 
consideration in connection with the study and 
comparison of the general foliar type represented by 
fossil leaves such as those of the species under discus¬ 
sion. Whatever the generic identification may be, 
however, the immediate matter of interest is the ap¬ 
parent mutual identity of the specimens from the 
Eocene of the southeastern United States and Alaska. 

Locality: South side ot Bering Lake, 1 mile east of Sin¬ 
clair's cabin, Yakutat-Copper River region (original no. 14); 
collected by A. G. Maddren In 1905 (lot 3702). 

Genui D0LICH08 Linnaeus 
Dolichos convexns Hollick, n. op. 

Plate 71, figures 6, 7 

Leaflets rounded or convex-triangular, 6.5 to 8.5 
centimeters in length by 5 to 6 centimeters in maxi¬ 
mum width, asymmetric, cordate-truncate at the bases, 
rounded and bulging on one side, cuneate and oblique 
on the other, curving above to a blunt apex; margin 
entire; venation pinnate, camptodrome; secondary 
veins irregularly disposed and spaced, mostly sub¬ 
opposite or opposite, those on the rounded side of the 
leaf diverging at obtuse angles from the midrib, those 
on the cuneate side diverging at angles more acute, the 
lowest one on each side giving off five or more branches 
from beneath, the one next above, on the rounded side, 
with two branches from beneath, distad. 

These specimens apparently represent lateral leaflets 
of a leguminous plant, similar to the existing Dolichos 
tetrogonolobus Linnaeus of the Philippine Islands, and 
the European Tertiary species Dolickites maximjus 
Unger,* T which he compared with the existing DoUchoe 
cUiatue Wallich, of the East Indies. 

The only other American fossil species heretofore 
described in either genus is Dolichites deusseni 

* Berry, K. W . op. dt, p. 249. pi. 110, flgs. 4. «. 

“ Men**!. I*., l’b*r Pflanxonreste bum Bsxaltiuffen «lcs Kameninice- 
bMes: BeltrUge geol. Krforachung deutacb. Scbutxgeblete. Heft 18. p. 
27. 1920. 

91 Unger. Frnnx. Sylloge pUuitsrum foaalMum : K. Aknd. Wls«. IWlea). 
Matb.-oaturwiss. Cl., Denksrhr., vol. 22, p. 25, pi. 6. flgs. 1-5: pi. 7, 
flg*. 1-6; pi. 8, flgs. 1-4. 1863. 


Berry, 68 from the Eocene of Texas; but between this 
species and ours there is only a very remote resem* 
blance. 

Locality: Eskn Creek, Mafanuska coal field, Matanuska-Cook 
Inlet region; collected by Theodore Chapin In 1910 (lot 5897). 

OrdeT QBRAKXALEB 
Family MALPIGHIACEAE 
Genua TETRAPTERI8 Cavanlllcs 
Tetrapteria harpyiarum Unger 

Plate 93, figure 8 

TctrapterU harpyiarum Unger, Genera et species plantaruin 
foBSlllura, p. 455, Vienna, 18G0. 

This genus has not been heretofore recognized in 
American paleobotany, but there does not appear to 
be any doubt that our leaf is identical with Unger’s 
species from the Tertiary of Hungary. 69 In our 
existing flora the genus is confined to the tropical 
regions of the New World. 

Locality: Yakutat Bay. west shore, at Dalton’s coal out¬ 
crop. Yakutat-Copper River region (original no. 141) ; col¬ 
lected by R. S. Tarr In 1905 (lot 3879). 

Order SAPIKDALBB 
Family A N AC AR DIACE AX 
Genua SEKECARPUS Linnaeus 
Seruecarpus alaskana Hollick, n. ap. 

Plate 93, figure 7 

Leaf roughly ellipsoidal, about 9.5 centimeters in 
length by 7 centimeters in maximum width, entire, ap¬ 
parently unsymmetrical, rounded at the base, abruptly 
and inequilaternlly contracted and contorted at the 
apex; venation pinnate, camptodrome; midrib stout; 
secondary veins numerous, diverging at obtuse angles 
from the midrib, very irregularly disposed and spaced, 
crowded at the apex, all extending out close to the mar¬ 
gin, where they connect through branches and cross 
nervation in a series of loops; tertiary cross venation 
throughout the lamina of the leaf forked, flexed, nnd 
branched, irregularly arranged, mostly at obtuse and 
right angles to the secondaries. 

I have failed to find any described fossil leaf with 
which this specimen may be satisfactorily compared, 
either genericnlly or specifically; but it resembles, 
more or less closely, certain existing species in the 
genus Semecarpw. This is a tropical Asiatic and Aus- 
tralasian genus that extends northward into the Phil¬ 
ippine Islands. It has not heretofore been recog¬ 
nized—or at least recorded—in the fossil form, al* 

* Berry. E. W.. The lower Eocene floras of son then item North Amer 
lea : IT. S. Geol. Surrey I'rof. Paper 91. p. 14. pi. 3, flc. 3. 1016. 

•MJnRer. Franx. Die fossil* Flora von Sotxka : K. Aknd. Wlsa. 
I Wien), Math.-nuturwlss. Cl.. Denkscbr. vol. 2, p. 176 (46>. pi. 50 
(29). flg*. 8-10, 1850. 
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though Saporta 70 figured a leaf from the Tertiary of 
France, under the name Anacardites slnifoltus , which 
he compared with the existing species Semecarpus 
urutcardiuvi Lamarck (Saporta’s fig. la). This figure 
is so strikingly similar to our figure 7 that it would be 
difficult to regard them otherwise than as congeneric. 

It is interesting to identify this genus in the fossil 
form, for the first time, as an element in the Tertiary 
flora of Alaska, especially in view of its exclusive trop¬ 
ical distribution in our existing eastern Asiatic flora. 

Locality: Yakutat-Copper River region, elevation 1,000 feet 
above creek emptying Into Berg Lake, where Happy Hollow 
trail pnsaes around the shore (orlgloal no. 42); collected by 
0. C. Martin, Sidney Paige, and A. O. Maddreu Id 1905 (lot 
3847). 

Semecarpus prindlei Rollick, n. up. 

Plate 104. figures 8, 9 

Leaves varying considerably in size, asymmetrically 
oblong-ovate, short-petiol ate; apex curved-cuneate, 
base oblique on one side, rounded on the other; texture 
coriaceous; surface rugose; margin entire; venation 
pinnate; secondary veins irregularly disposed and 
spaced, mostly diverging at obtuse angles from the 
somewhat flexuous midrib, the upper ones at angles 
more acute, occasionally branched or forked distad, 
all extending close to the margin, where they bend 
upward and disappear or merge into the tertiary vein- 
lets; tertiary venation at right angles to the second¬ 
aries throughout, closely spaced, often forked and con¬ 
nected, with fine vienlets in between, forming a 
uniform, finely reticulated network throughout the 
entire leaf. 

These leaves appear to be generically identical with 
Anacardites alnifoiius Saporta, 71 from the Tertiary of 
France, which he compared with the existing East 
Indian species Semecarpus anacardium Linnaeus, of 
which he gives a figure (fig. la) for comparison. The 
generic identity of our specimens with the leaf repre¬ 
sented by this figure appears to be unmistakable, the 
resemblance between them being more striking than 
(hat between this leaf and Saporta’s figures of Am i- 
catditee alnifoiius. 

We may also compare our figure 9 with Lrgvminos- 
itea normnnni Heer, 72 from the Tertiary of Greenland, 
in connection with which it is difficult to note any de¬ 
tail of character or appearance that might serve to 
differentiate one figure from the other. Generic com¬ 
parison may also be made between our figures and 

9 Saporta, Gaatoo de. Etudes sur la vigtftatloo du aud-cst de la 
Franc'? 4 rtpoqiM tort la I re. pt. 1: Annals acl. nat., air. 4, BotanlqJ**. 
vol. 17. p. 201 (48), pi. 2. <Ua. la. lb. lc. 1862. 

71 Saporta. Gaston de, Etudes but la vegetation du sud-est la France 
i r#poque tertlajre. pt. 1, no. 2: Annales eel. nat. [Parla], sdr. 4. Bo- 
tanlque, vol. 17. p. 201 (48). pi. 2. figs, la, lb. 1863. 

79 Hesr. Oswald. Die foaalle Flora GrOolnncIa. pt. 2: Flora foflatlla 
arctlca. vol. 7. p. 139. pi. 84. fig. 18. 1883. 


those of Artocarpoides baUi Berry, 73 from the Eocene 
of Louisiana. The correct taxonomic status of our 
specimens, in the circumstances, cannot be regarded as 
satisfactorily determined. 

The specific name adopted for our specimens is given 
in recognition of the contributions made to the collec¬ 
tions of fossil plants of Alaska by the collector, Mr. 
L. M. Prindle. 

Locality : Bryant Creek, upper Yukon region (original no. 
3 A1*350) ; collected by L. M Trlndle In 1903 (lot 3229). 

Genu* RHUS Linnaeus 
Rhus frigid® Knowlton 

RKtiM fripida Knowlton, U. 8. Nat. Mug. Proc., vol. 17, no. 998. 
p. 227, pi. 9, fig. 6, 1894; Oeol. Soc. America Bull. vol. 5. 
p. 586. 1894; V. 8. Oeol. Survey 17tb Ann. Rept., pt. 1, 
p. 888, 1896. 

The specimen upon which this species was based 
(U. S. Nat. Mus. no. 3704) was collected at Herendeen 
Bay, Alaska Peninsula, by C. H. Townsend in 1890. 
It has not been identified in any of the subsequent col¬ 
lections from the region or elsewhere. Knowlton com¬ 
pared it with Rhu* meriani Heer, 74 from which, he 
said, it is almost impossible to distinguish it. 

Family HJCACEAE 
Genas ILEX Linnaens 
Ilex insignia Heer 
Plate 73; plate 74, figure 1 

Ilrx imirniin Heer, K. svenska vet.-akad. ftfvera. Forb., vol. 
25, no. 1, p. 65, 1868, Flora fossills alaskana : Flora 
fossilts arctica, vol. 2, no. 2. p. 37. pi. 10, Aga. 1, lb, 1869. 

Knowlton, U. S. Nat. Mus. Proc., vol. 17, p. 229. 1891; 
Geol. Soc. America Bull., vol. 5. p. 586, 1894; U. S. Oeol. 
Survey, 17tb Ann. Rept., pt 1, p. 889, 1896.' 

The identity of our specimens with this species may 
perhaps be questioned, in view of the fragmentary 
character of Heer’s figure, which is the only illustra¬ 
tion of the species available for comparison. The part 
of the leaf that is represented, however, is so strik¬ 
ingly similar to the equivalent part of our specimen 
that it is impossible to differentiate between them. 

Heer’s description and figure are the only ones pub¬ 
lished; hence the following amended description, 
based upon our almost perfect specimen, seems to be 
advisable: 

Leaf lanceolate, 17 centimeters in length by 9 centi¬ 
meters in maximum width, tapering above to an acu¬ 
minate a]>ex and rounded below to a somewhat oblique 
and slightly cordate base, long-petioled; margin den- 

9 Berry. E. W.. Addition* to tbe flora of the Wilcox group: U. 8. 
Geol. Survey Prof. Paper 131. p. 8. pi. 4, flga 8-10; pi. B, 1022. 

9 Heer. Oswald. Flora tertlarla. Helvetia?. vol. 3, p. 82, pi. 126. figs. 
5-11, Winterthur. 1859. 
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ticulate in the upper part, apparently entire near the 
base; venation pinnate, campto-craspedodrome; sec¬ 
ondary veins irregularly disposed and spaced, sub¬ 
tending obtuse angles with the midrib, the lower ones 
crowded at their points of origin and bent downward, 
the upper ones relatively distant from one another, 
curved strongly upward and becoming camptodrome 
near the margin in a series of small loops with line 
vein lets extending from the outer sides to the mar¬ 
ginal denticulations. 

Although the specific identity of the specimens ap¬ 
pears to be assured, their generic status is dubious, as 
noted by Heer/" who remarked that the leaf is also 
suggestive of certain other genera, such as Celastrus, 
Eu&nymus, and Quercus. 

Leaves somewhat similar to ours, from the Eocene 
of Colorado, were described and figured under the 
name Celastrus serratus Knowlton/* and the generic 
affiliation of our leaf appears to be with these rather 
than with Ilex, and the family relationship certainly 
appears to be with the Celastraceae; but in the absence 
of definite identifications it seems best not to change 
Heer’s generic appellation in connection with the 
Alaska specimens. 

Localities: Kukak Bay, north shore, 1 mile west of Cape 
Nukhshak, Alaska Peninsula (original no. 941) ; collected by 
T. W. Stanton and R. W. Stone in 1&14 (lot 3517) (pi. 73). 
Nenana coal held, Tanana region, near Jinx coal bed, about 
300 yards above mouth of Coal Creek; collected by Mrs. J. A. 
Davis In 1923 (lot 7634) (pi. 74, fig. 1). Port Graham, Kenat 
Peninsula, Matanuska-Cook Inlet region; collected by Hjalmar 
Furubjelm. 

Ilex? reticulata Heer 
Plate 103, figure 3b 

llext reticulata Heer, Miocene Flora von Nordgrbnland: Flora 
fossiMs arctica, vot. 1. p. 124, pi. 48, fig 7, 1868. 

Our specimen agrees in every detail with the de¬ 
scription and illustration of Heer’s species, which was 
based upon a single specimen from tho Eocene of 
Greenland and referred, with query, to the genus Ilex . 
It is unfortunate that in both of these specimens the 
upper part is missing, and as the species is known only 
by these two specimens, a complete description and 
representation is not possible. It was especially char¬ 
acterized by its coriaceous texture, which is indicated 
by the well-defined incurved margins of the leaves and 
by the finely reticulated rugosities of the surfaces, a 
character well shown in the figure of each specimen. 

Locality: Matanuaka River, 4,200 feet below Moose Creek, 
MaUuiuska-Cook Inlet region (original no. 3) ; collected by 
G. C. Martin In 1910 (lot 5892). 

n Heer, Oswald, op. clt. (Flora foasilia alaik&na), p. 38. 

Knowlton, F. EL. Geology and paleontology of the Raton Mesa and 
other regions In Colorado and New Mexico: U. 8. Geol. Burrey Prof. 
Taper 101, p. 329, pi. 99. flg. 4; pi 100, flg. 1 (excl. pi. 98. Ag. 8). 
1917 {1928], 


Family CELASTRACEAE 
Genus CZLA8TRUB Linnaeus 
Celastrus comparabilis Hollick, n. sp. 

Plate 75, figures la, 2b 

Leaf broadly ovate, about 9 centimeters in length by 
6.5 centimeters in width across the middle; margin 
acutely triangular-serrate dentate above, entire near 
the base; venation simply pinnate, craspedodrome; 
secondary' veins irregularly disposed, the lower ones 
diverging at angles of about 90° from the midrib, the 
upper ones at angles less obtuse, all curving upward, 
the lower and middle ones merging into the tertiary 
venation toward their extremities, with veinlets ex¬ 
tending to and terminating in the marginal dentitions, 
those near the summit extending directly from midrib 
to margin. 

This species differs but little from Celastrus fer - 
rugvnens Ward/ 7 from the Eocene (Fort Union for¬ 
mation) of Montana. It is somewhat broader, with 
rounded instead of cordate base and with finer, more 
acute teeth and more slender midrib. There might 
appear to be ample justification for regarding it 
merely as a variety of the species mentioned; but the 
general aspect, which can be perceived more readily 
than it can be defined, seems to be sufficiently distinc¬ 
tive to warrant specific differentiation. 

It may also be compared with one of the figures of 
Celastrus serratus Know It on/* from the Eocene (Ra¬ 
ton formation) of Colorado, in regard to which 
Knowlton said: “The present species is undoubtedly 
very closely related to Celastrus ferruginous Ward 
* * • about the only difference that can be readily 
observed is the greater size and sharper-pointed form 
of C. terrains” 

Localities: Ynkutat Bay, west shore, at Dalton’s coal out¬ 
crop, Yakutst-Copper River region (original no. 341) ; collected 
by It. S. Tarr In 1905 (lot 3879) (pi. 75, fig. la). Yukon River, 
north bank, at Drew's mine, central Yukon region (original no. 
3AH 9a); collected by Arthur Hollick and Sidney Paige in 19U3 
(lot 3246) (pi. 75. flg. 2b). 

CelmstruB borealis Heer 

Plate 74, figures 2, 3 

Celastrus borealis Heer, Flora fossllis alaskana: Flora fossilis 
arctica, vol. 2, no. 2, p. 37, pi. 10. flg. 4, 1869. 

Knowlton, U. S. Nat. Mua. Proc., vol. 17. p. 229, 1891; 
Ocol. Soc. America Bull., vol. 5, p. 586, 1894; U. 8. Geol. 
Survey 17th Ann. Bept., pt. 1, p. 889. 1896. 

The species to which our specimens are tentatively 
referred was based by Heer upon a single fragmen- 

n Ward. L. F., Synopsis of the flora of the Laramie group: U. 8. 
Geol. 8urvej 6tti Add. Kept., p. 355. pi. 52. flg*. 11-14, 1886: Type* of 
tho Laramie flora : U. 8. Geol. Survey Bull. 37, p. 78, pi. 84, flgs. 1-4, 
1887. 

w Knowlton, F. H., Geology aoU paleontology of the tlaton Meat 
and other regions Id Colorado and New Mexleo: D. S- Geol. Surrey 
Prof. Taper 101. p. 329. pi. 98. flg. 3. 1917 11918]. 
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tarj leaf collected by Hj&lmar Furuhjelm at Port 
Graham, Kenai Peninsula, in the Matanuska-Cook 
Inlet region. Heer’s description of this leaf and its 
accompanying figure are the only published descrip¬ 
tion and illustration of the species, so far as I am 
aware. Unfortunately the basal portion is lacking, 
and in our two specimens the apical portions are lack¬ 
ing. The general shape of the leaves, however, and 
(he characters of the margins and venation appear to 
be identical in all three specimens, and I have but 
little doubt that they are all referable to one and the 
same species; if so, Heer’s specific description should 
be amended by adding “ base rounded; secondary 
veins subcaraptodrome in a series of elongated angular 
loops; ultimate ramifications of the tertiary veins con¬ 
sisting of fine veinlets that extend from the exterior 
angles of the marginal loops and terminate in the 
denticulations.” 

Whether or not the genus Celastrus represents the 
correct generic reference may perhaps be questioned; 
but the venation is characteristic of a number of fossil 
leaves that have been so referred, such as C. fer- 
rugineus Ward 19 and C. alnifolius Ward, 10 which 
differ but little from C. borealis, except in their some¬ 
what smaller size and coarser dentition. 

Locality: Nenana coal field, Tanana region. Coal Creek, 
just west of Healy Creek Coal Corporation’s mine (original 
do. 23AC7) ; collected by S. R. Capps In 1923 (lot 7622). 

Celaatrna sp.7 Heer 

Celoitrus sp.? Heer, K. svenska vet.-akad. ftfvers. Forh.. 
vol. 25. no. 1. p. 65, 1868. 

It is possible that the specimen originally listed as 
above by Heer may represent the one subsequently 
described by him as Celastrus borealis , the species last 
described, inasmuch as each record refers to a speci¬ 
men collected by Hjalmar Furuhjelm at Port Graham, 
Kenai Peninsula; but this, of course, is mere con¬ 
jecture, 

Genas ELAKODEHDRON Jacques fils 
Elaeodendron helveticum Beer 

Elaeodendron hclvcticum Heer, Flora tertlarla Hclvetlae, vol. 

3, I>. 71, pi. 122, fig. 5, Winterthur, 1859. 

Leequereux, TJ. 8. Nat. Hus. P oc., vol. 5, p. 449, pi. 9, fig. 

4. 1882 [38831; U. S. Geo). Survey Terr. Rept., vol. 8, 
p. 263, 1883. 

Knowlton, U. 8. Nat. Mua. Proc.. vol. 17, p. 228, 1894; 
Geol. Soc. America Bull., vol. 5, p. 586 [1894]; U. 8. 
Geol. Survey 17th Ann. Kept., pt. 1. p. 889, 1896. 

A specimen of this species [U. S. Nat. Mils. no. 
1381] was collected by W. H. Dali in 1880 on Unga 


n Ward. L. F., Synopsis of the flora, of the Laramie group: U. 8. 
Geol. Survey 6th Ann. Rept., p. 555, pt. 52, flgs. 11-14. 1886: Types 
of the Laramie flora : D. 8. Geol. Survey Bull. 37. p. 78, pi. 34, figs. 
1-4. 1887. 

■» Idem <6tb Ann. Rept ). pi. 53. tigs. 1. 2; <Buil. 27), p 80, pi. 35. 
fl*e. 1. 2. 


Island, off the south coast of Alaska Peninsula, and 
was subsequently described and figured by Lesquereux. 
It is not represented in any of the more recent collec¬ 
tions from Alaska, nor has it been recorded from else¬ 
where in America. 

Family ACERACZAE 
Genua ACEH Linnaeus 
Acer arctieum Heer 

Plate 77, figure 1; plate 78. figures 7, 8 

Aoer arctieum Heer, Beitrflge zu r fossllen Flora Spltzbergeng: 
Flora foMiUv arctlca, vol. 4, no. 1, p. 80, pi. 22, flg* 1-7; 
pi. 23. figs. l~4a, &-9; pi. 24. figs. 1, 2a; pi. 25, Asb. 1-3, 
1876. 

A great diversity of leaf forms from the Eocene of 
Spitsbergen were included in this species by Heer, 
and those with which our specimens compare most 
closely are represented by his figure 8, plate 23, and 
figure 1, plate 24, which he included under his form 4. 

The species has been identified in collections of Ter¬ 
tiary plants from Spitsbergen, Siberia, Japan, and 
Greenland, hence its discovery in equivalent deposits 
in Alaska might have been anticipated. 

A leaf from Miocene auriferous gravel of California 
was referred to the species by Lesquereux, ax but the 
description was not accompanied by a figure. He re¬ 
marked, however,* 2 that “the identification of this 
finely preserved leaf is positive.” The same author 81 
also described and figured two specimens from the 
Eocene (Fort Union formation) of Norih Dakota and 
referred them to the species; but the specimens are 
fragmentary, and their identity appears to be open to 
question. 

A most remarkable resemblance, however, may be 
noted between our figures and those of Populus 
acerifolia Newberry,* 4 from the Eocene (Fort Union 
formation) of North Dakota, in connection with 
which he remarked that “ among fossil species this 
perhaps resembles most P. leueopkylla ” **; and 
Heer *• remarked upon the resemblance of his Acer 
arctieum , form 4. to P . leucopkylla . This form, as 
previously stated, is the particular one that our speci¬ 
mens most closely resemble, and it is almost impossible 
to escape the conviction that Newberry’9 Populus 
acerifolia is specifically identical with form 4 of 
Heer's Acer arctieum and therefore with our speci- 

•» Lesquereux, Leo. Report on tbe fossil plant" of the auriferous 
gravel deposits of the 81errm Nevada : Harvard Coil. Mu*. Comp. Zo¬ 
ology Mem., vol. 6. no. 2. p. 00. 1878. 

m Idem, p. 61. 

“ I.*sqoeregx. Leo. Tbe Cretaceous and Tertiary floras: U. 8. Geol. 
Survey Terr. Kept., vol. 8, p. 288, pi. 40, figs. 8, 0, 1883. 

M Newberry, J. S.. The later extinct floras of North America: U. S. 
Geol. Survey Mon. 35. p. 37. pi. 28. figs. 5-8. 189B. 

* Unger. Frans, lconngrapbla plan to rum fosslllum: K. Akad. Wlss. 
I Wien I, Matb.-naturwlsa. Cl., Denkschr., vol. 4, p. 118 <40), pi. 44, 
flg*. 7. 8. 1851; Die fosaile Flora von Glelchenberg: Idem, vol 7, p. 
177 (21). pi. 4. flgt. 6-9, 1854. 

■ Heer. Oswald, op. dt.. p. 87. 
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mens from Alaska. Should this apparent identity be 
satisfactorily determined, the distribution of the 
species, according to Penhallow, -T would have to be 
extended so as to include a number of localities in 
Canada. 

Localities: Eska Creek, Uatanuska coal field. MatamiBka- 
Cook Inlet region; collected by Theodore Chapin In 1010 (lot 
5807) (pi. 77, fig. 1). Portage (Balboa) Bay. Alaska Penin¬ 
sula (original no. 0) ; collected by W. W. Atwood and H. M. 
Kakln in 1908 (lot 8178) (pi. 78. fig. 7). East of divide, on 
trail to Herendeen Ray. Alaska Peninsula (original no. 11) ; 
collected by H. M. Eakin in 1908 (lot 5181) (pi. 78, fig. 8). 

Acer disputabilis Hollick, n. sp. 

Plate 74. figure 4 

Leaf about 10 centimeters in length by 9 centimeters 
in width, trilobate, rounded and broadly cordate at the 
base; middle Jobe considerably longer than the lateral 
ones; margin finely and uniformly serrate-dentate; 
venation tripalmate, craspedodrome; lateral primaries 
subtending acute angles with the midrib, at first 
ascending and curving slightly inward, ultimately di¬ 
verging and curving slightly outward; secondary 
veins widely spaced, irregularly disposed, leaving the 
primaries at acute angles of divergence, at first curv¬ 
ing upward, ultimately becoming straight or slightly 
curved in the opposite direction; basilar secondaries 
with tertiary branches from the under side, each one 
curved inward and terminating in a marginal denti¬ 
tion. 

In certain respects this specimen is suggestive of 
Acer bendirei Lesquereux from the Miocene of Ore¬ 
gon—a species of considerable diversity in form and 
dimensions—but the fine, uniform character of the 
dentition in our specimen at once serves to differen¬ 
tiate it from the species mentioned, which is charac¬ 
terized by coarse, irregular dentition. 

Comparison may also be made with Acer triangvr 
Woburn Goeppert, 88 from the Miocene of Silesia; and 
another species with which there may be a possibility 
of specific relationship is represented by certain leaf 
forms that have been described and figured under the 
name Acer otoptcrix Goeppert, 90 originally founded 
by Goeppert upon a single seed, or samara, but subse¬ 
quently amplified by other authors and made to in¬ 
clude leaves as well as fruit. Fragmentary leaf re¬ 
mains from Greenland and Iceland were tentatively 

r I’enhallow, P. P.. Report on Tertiary plants of British Columbia : 
Canadn Geol. Survey Rept. 1013, p. 76, 1009. 

* I^nquorcui. Leo, Rereot do term! oat Iona of foaall plant* from Ken¬ 
tucky, LoulalRiia, Oregon. California, AlH»ko. Greenland, etc.: U. 8. 
Nat. Mus. Troc., vol. 11, p. 14, pi. 5. flg. 5: pi. 6. fig. 1; pi. 7. fig. 1; 
pi. 8. flg. 1, 1898. 

• Goeppert, II. R.. tlebor die Braunkohlesfiora de® nordlWllcheo 
DeutsHUnndH: Deufach. geol. Geaell. Zeltschr., vol. 4. p. 194. 1952; Die 
tertHlre Flora von ScboKBDttx In 8cble*lea, p. 35, pi. 23. flg. 8. GOrllti, 
195.". 

••Goeppert. H. R.. Bcltrftge »ur Tertlflrflora Schle*len's: Falaeonto- 
grapblca, toI. 2, p. 279 (23). pi. 38 (6), flg. 4. 1852. 


referred to this species by Heer, 91 and certain of these 
(his figs. 2, 6, 8) resemble ours more or less closely; 
but no specimen is sufficiently perfect for satisfactory 
comparison. Hcer, however, cited Acer vitifoliwn 
Alex. Braun, as described and figured by Weber, 92 as 
being closely related to or identical with the Arctic 
specimens; and the species is also mentioned in con¬ 
nection with Acer acquidentatum Lesquereux 91 in that 
author’s discussion of the type specimens from the 
Miocene of California. To this species our specimen 
appears to be suggestively similar; but it is evident 
that among such a wide diversity of leaf forms as are 
included in the several species cited, together with 
certain individual specimens among them that present 
an appearance of close similarity, specific differentia¬ 
tion may be regarded as a matter of individual opin¬ 
ion rather than satisfactory identification. Under the 
circumstances I have therefore decided to describe our 
specimen under a new specific name, even though it 
does not differ from certain figures of certain de¬ 
scribed species as much as many of the individual 
specimens included in either one of the species differ 
between themselves. 

Locality: Summit of mountain 1 mile southwest from forks 
of Pumlcestone Creek, Alaska Peninsula (original no. P-23); 
collected by W. R. Smith in 1922. 

Acer gr&hamensig Kuowlton and Cockerell 

Acer grahamcnai* Knowlton and Cockerell, U. S. Geol. Survey 
Boll. 690. p. 50, 1919. 

Acer macroptcrum Heer, K. svenska vet.-akfld. Ofvers. Forh., 
vol. 25, no. 1. p. 65, 1868; Flora fossllis alaskana: Flora 
foasUis arciica, vol. 2, no. 2, p. 37, pi. 9, figs. 7~0. 1869. 

Knowlton, Geol. Soe. America Bull., vol. 5, p. 585. 1894; 
U. S. Nat. Mus. Proc., vol. 17, p. 227, 1894; U. S. Geol. 
Survey 17tli Ann. Kept., pt. 1, p. 888. 1896. 

Not A. mneropterum Visianl, 1860. 

This species, based on two specimens of fruit and a 
fragment of a leaf, collected by Hjalmar Furuhjelin 
at Port Graham, Kenai Peninsula, in the Matanuska- 
Cook Inlet region, is not mentioned by Heer elsewhere 
than in connection with the original specimens from 
Port Graham, and it is not recorded from any other 
locality by any subsequent writer. The probability ap¬ 
pears to be that a perfect specimen of the leaf would 
be found to be identifiable with some other recognized 
species. Incidentally, also, Heer’s application of the 
specific name was unfortunate, as this had been pre¬ 
viously used for the living species A. macroptcrum 
Visiani, in 1860. 

** Heer, Oswald. Miocene Flora von NordgrOnlftud: Flora fo**llte 
arctlea, vol. I. p. 122. pi. 50. flu. 10; p. 162, pi. 28. 6g« 1-8, 186-9. 

•Weber, C. O., Die Tcrtiarflora der ntederrheln'echen Braunkohlen- 
formatlon: PalaeoDtographtcn, vol. 2. p. 197 (83), p). 6. Ok*. 4a. 4b. 
1851 ; reprint. 1852. 

• Lesquereux. Leo. Report on the fossil pUota of tbo aurtferous 
Krarel deposits of the Slerrn Nevada : Harvard Unlv. Mob. Comp. Zo¬ 
ology Mem., vol. 0. no. 2, p. 20. pi. 7. figs. 4. 5. 1878. 
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Acer inaequale Heer? 

Plate 77. figures 2, 3 

Acer inaequale Heer. Beltr&ge zur fosstlen Flora Spltxbergena: 
Flora fosallls arctlca. vol. 4, no. 1, p. 80. pi. 24, figs. 
4-6, 1876. 

Under the above name Heer described and figured 
three fragmentary specimens from the Eocene of 
Spitsbergen, which might or might not be regarded as 
lcferable to a single species, or as representing the 
genus to which they were referred. Heer was evi¬ 
dently in doubt in regard to the generic reference and 
remarked: 

Die unglelcbe Entwickeluiig dor belden Blattseltcn sprlcbt 
ftlr eln Eusammengesetztes Hiatt und da bel Acer zuaam- 
mengesctzte Blatter mlt Hhnllcber Nervation vorkommen, habe 
leh Hie Acer elngerelht, welcbe Bestimroung tndeaaen keines- 
wegB ale garni gealchert betraclitet wenlen kann. 

However, there appears to be little doubt that our 
specimens are identical with the specimen represented 
by his figure 5. 

Heer did not again mention or refer to the species, 
and the only other author to mention it, so far as I 
am aware, was Sfceger,* 4 in an inaugural dissertation 
for a doctorate degree at the University of Breslau; 
but there was no accompanying illustration, and the 
reference is of bibliographic interest only. 

A surficial resemblance may be noticed between our 
specimens and certain leaves that have been included 
from time to time in the heterophyllous genus 
Greuiopsis, especially with those of G. populifolia 
Ward. 96 The genus Grcwiopsis , however, is so over¬ 
burdened with leaf forms of various descriptions that 
it does not seem to me advisable to add still further 
to the series. 

Localities: Matanuska coal field. Matunuska-Cook Inlet 
region. Chickalooo River, shales overlying 15-foot coal near 
Watson’s tunnel 2 (original no. 1); collected by G. C. Martin 
in 1005 (lot 3672) (pi. 77, fig. 2). Mutanoska coal field, Eaka 
Creek; collected by Theodore Chapin in 1910 (lot 5897), (pi. 
T7. fig. 3). 

Acer trilobatum product urn (Alex. Braun) Heer 

Plate 76, figure 2 

Acer trilobatum productum (Alex. Braun) Heer, Flora ter- 
tlarla Helve!lae, vol. 3, p. BO, pi. 114, figs. 1, 4-8, Winter¬ 
thur, 1859. 

Knowlton. Geol. Soc. America Bull., vol. 5, p. 686, 1894; 
U. S. Nat. Mus. Proc., vol. 17, p. 227. pi. 9. fig. 3, 18W; 
C. S. Geol. Survey, 17th Ann. Kept., pt 1, p. 888. 1896. 
Acer produatum Alex. Braun. Neues Jahrb., 1845, p. 172. 

It is with some hesitation that I have referred this 
specimen even to one of the varietal forms of this 

** Sieger, Victor, Die scbwefelfOhrenden Scblchten von Kokoachttu 
In Oterschleslen. p. 23. Ratlbor. 1888. 

“Ward. L. F., Synopsis of the flora of the Laramie group. U. S. 
Geol. 8orvey (Jt b Ann. Rept.. p. 556. pi. 65, fl«*. 8-10. 18*0; Types of 
the Laramie flora: U 8. Geol. Surrey Bull. 37. p. 90. pi 40. figs. 3-5, 
1887. 


polymorphous species. Its fragmentary condition 
renders accurate comparison impossible, but it may be 
compared with Heer’s figure 7 more or less satisfac¬ 
torily. 

A very small specimen, collected at Herendeen Bay, 
Alaska Peninsula, by C. H. Townsend in 1890 (U. S. 
Nat. Mus. no. 5397) was referred to the variety and 
figured by Knowlton, but the identification does not 
appear to be altogether conclusive, although many 
more or less different leaf forms have been included in 
the variety from time to time by various authors. 

Lesquereux referred to this variety specimens from 
Wyoming®* and Oregon,but the identity of the 
former is open to question, and three of the Oregon 
specimens (figs. 1, 2, 4) represent Acer bendirei Les¬ 
quereux 98 and the other one (fig. 3) represents 
Plat anus di&secta Lesquereux. 99 We inay therefore 
say that Acer trilobatum production has not yet been 
conclusively identified as an element in the Tertiary 
flora of any part of America, although it is abun¬ 
dantly represented in that of the Old World. 

Locality: Yukon River, south bank, 2 to 4 miles above Ram¬ 
part, central Yukon region (original no. 15); collected by 
W. W. Atwood and H. M. Eakin In 1907 (lot 4710). 

Acer trilobatum var. Knowlton 

Acer trilobatum var. Knowlton, Alaska, vol. 4, p. 165, pi, 29, 
fig. 2, Harriman Alaska Expedition, 1904 [U. S. Nat. 
Mug. no. 30086]. 

This fragmentary specimen, collected at Kukak 
Bay, Alaska Peninsula, by De Alton Saunders in 1899, 
is apparently varietally identical with a similar frag¬ 
ment from the Yukon River region which I have ten¬ 
tatively referred to Acer trilobatum productum Heer, 
the variety last described. Neither specimen, how¬ 
ever, is sufficiently complete for either satisfactory 
comparison or identification. 

Acer viBibili* Hollick, n. «p. 

Piute 76, figures 3, 4 

Leaf about 14 centimeters in length, broadly trilo¬ 
bate; lobes broadly triangular, terminating in narrow, 
acuminate apices; margin irregularly triangular-den¬ 
tate, coarse on the middle lobe, finer on the lateral 
lobes; venation palmate, the lateral primaries almost 
as long as the midrib, each with numerous curved, 
anastomosing secondary veins that branch from the 

• Lesquereux, Leo, The Tertiary flora : U. S. Geol. Survey Terr. 
Repf.. vol. 7. p. 261. pi. 48. figs. 2, 3a, 1873. 

w Lesqwreax, Loo. The Cretaceous and Tertiary florae: Idem, vol. 
8. p. 253. pi. 69. flga. 1-4. 1883. 

M Lrsquereux. Leo, Receot determinations of fossil plants from Ken 
lucky. Louisiana. Oregon. California. Alaska, Greenland, etc.: U. S. 
Nat. Mas. Proc., vol. 11, p. 14. pi. 0. fig. 5; pi. 6, fig. 1; pi. 7. flg. 1; 
pi. 8. fig. 1, 1888. 

•Lesquereux. Leo, Report on the foaall plants of the auriferous 
gravel deposits of the 8!erra Nevada : Harvard Coll. Mus. Comp. Zo¬ 
ology Mom., vol. 6. no. 2. p. 13. pi. 7. flg. 12 ; pi. 10, flgs. 4, 5. 1878. 
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under sides; main secondary veins irregularly dis¬ 
posed and flexed, the lower ones branched, with occa¬ 
sional weak secondaries between; general system of 
venation craspedodrome throughout, either through 
the primaries and secondaries directly or through 
tertiary veinlets that extend from the anastomosed 
secondaries. 

The two specimens upon which this species is based 
are too fragmentary to serve for full description of a 
complete leaf, which, apparently, was of the general 
type of the living Acer pennei/foanicvm Linnaeus, so 
far as the general shape is concerned; but it does not 
appear to be comparable with sny described fossil 
species. Our principal specimen, represented by fig¬ 
ure 4, is evidently laterally compressed and contorted, 
but fortunately the characters of the venation and of 
the marginal dentition are perfectly preserved, and 
these, in combination with the indicated shape of the 
leaf, should be sufficient to identify the species in the 
event of more complete specimens being discovered in 
the future. 

Locality; Yukon River, south bonk, about 1% miles above 
Rampart, central Yukon region (original no. 2AC 346); col¬ 
lected by A. J. Collier in 1902 (lot 2974). 

Fruit of Acer sp.T Hollick 

Plate 76, figure 1 

This small but well-defined fruit of Acer was not 
found associated with any leaves that could be referred 
to the genus. Probably, however, it represents the 
fruit of some described Tertiary species, similar to 
A. trilobatwn (Sternberg) Alex. Braun, numerous 
specimens of which, associated with the leaves, were 
figured by Heer. 1 Leaves tentatively referred to A. 
trilobatum productum (see p. 135) have been found in 
Alaska, but none were found associated with the fruit. 

Locality: Cache Creek, half a mile above Cache Creek Min¬ 
ing Co.’s comp, Yentna IUver, Matanuska-Cook Inlet region 
(original no. 1) ; collected by 8. R. Capp* In 1911 (lot 6063). 

Family AESCULACEAE 
Genus AESCULUB Linnaeus 
AeaculuB arctica Knowlton 

Ac9cnlu* arctica Knowlton. Alaska, vol. 4, p. 155, pi. 30. Hnrri- 
mau Alaska Expedition, 1904. 

The type specimen of this species (U. S. Nat. Mus. 
no. 30085), so far as may be judged from the figure, 
does not appear to be distinguishable from Utooria 
magnified Knowlton. 2 The two species were collected 
at Kukak Bay, Alaska Peninsula, by De Alton Saun¬ 
ders in 1899. 


Miner, Oswald. Flora tertUHn Helvetia*, vol. 8. pla. Ill and 112, 
Winterthur, 1850. 

* Knowlton, F. H- op. cit., p. 152, pi. 27; pi. 29, Og. 1. 


Genus CTTPAKIA Linnaeus 
Cupanis comparabilia Hollick, n. sp. 

Plate 74, figure 5 

I^eaf oblong-lanceolate, 7 centimeters in length by 2 
centimeters in maximum width, tapering gradually to 
the acuminate apex and rather abruptly to the slightly 
convex-cuneate base; margin dentate or undulate-den¬ 
tate above, entire below; venation simply pinnate; 
upper secondary veins craspedodrome, subtending 
acute angles with the midrib, each one terminating in 
a marginal dentition, lower ones subtending more 
obtuse angles and possibly camptodrome. 

This leaf is suggestive of some from the Tertiary 
of Oregon, originally described and figured by New¬ 
berry 8 under the name Quercus consimilia , especially 
of his figure 2; and if this figure were the only one to 
represent the species it might be difficult to differen¬ 
tiate between them. In ours, however, the dentitions 
appear to be fewer and less well defined, and the sec¬ 
ondaries, especially the lower ones, subtend more 
obtuse angles with the midrib. It may be compared 
with the existing West Indian species Cuponia glabra 
Swartz. 

Locality: Kukak Buy, north side, 1 mile west of Cape 
Nukhshak, Alaska Peninsula (original no. Wl); collected by 
T. W. Stanton and R. W. Stone In 190* (lot 3517). 

Family SAFIHDACEAE 
Genus PAULLINIA Linnaeus 
Paullinia alaskana Hollick, n. sp. 

Plate 75, figure 2a 

Leaf or leaflet elliptical, about 11 centimeters in 
length by 5.5 centimeters in width across the middle; 
base acutely wedge-shaped; margin acutely and irreg¬ 
ularly serrate-dentate; midrib stout; venation simply 
pinnate, craspedodrome; secondary veins about 10* on 
each side, irregularly disposed, diverging at angles 
of 40° to 45° from the midrib, extending almost 
straight, some with a slight upward curve, each to 
one of the larger marginal dentitions. 

This leaf is evidently generically identical with 
Paullinia dispersa Sa porta, 4 from the Tertiary of 
France. In fact, the only apparent difference between 
the figures of the two species is in size, and the Alaska 
specimen might perhaps be regarded merely as a 
large form of the Old World species. If they repre¬ 
sent leaflets of a compound leaf more or less variation 
in the size of specimens might be expected, and in 
this connection it may be noted that our specimen ap- 

• Newberry, J. 8.. Prlef descriptions of fossil plants, cbiefly Tertiary, 
from western North America: U. 8. Nat. Mus. Proc.. vol. 5. p. 3l>5, 
1882 (1863]; The later extinct floras of North America: U. S. Geol. 
Survey Mon. 35, p. 71, pi. 43, figs. 2-6, 7-10, 1898. 

•Saporta, Gaiton de. Etudes sur la vdgdtaJlon do audeat de la 
France A 1'tpequ* tertlalre. vol. 2. pt. 2: Anna)*® act. nat. [Paris], *4r. 
5, Botanlque, vol. 4. p. 327 (183), pi. 8, fig. 7, 1865. 
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pears to be slightly inequilateral, with the secondary 
nerves on one side somewhat straighter and more 
oblique to the midrib than on the other. 

This is the first time that the genus has been recog¬ 
nized in America in the fossil form, although 11 
species have been recorded from the Tertiary of 
Europe. 

As a living genus it includes about 120 species of 
tropical or semitropical distribution, mostly in the 
Old World. Two species are native in Mexico, and 
these represent the farthest northward range of the 
genus in the existing American flora. 

Locality: Yukon River, north bank, at Drew’a mine, central 
Yukon region (original no. 3AH9n) ; collected by Arthur Hoi- 
Uck and Sidney Paige In 1903 (lot 3246). 

Oenui SAPINDU8 Linnaeus 
SapinduH affinis Newberry? 

Plate 70, figure 5 

Sapindua afllnl* Newberry. Lyceum Nat. liter. (New York] 
Annate, vol. 9. p. 51, 1S68; U. S. Geo!. Survey Mon. 35, 
p. 116, pi. 30, fig. 1; pi. 40, flg. 2, 1896. 

I have questioned the reference of this specimen to 
the above species, for the reason that it differs consid¬ 
erably from Newberry’s types, and I should hardly 
have regarded it as specifically identical except that 
specimens closely similar to ours, from the Eocene of 
the Yellowstone National Park, were described, fig¬ 
ured, and referred to the species by Knowlton, 8 and 
with these our specimen may be compared and identi¬ 
fied with reasonable certainty. Knowlton also de¬ 
scribed and figured similar but smaller specimens from 
the Tertiary of Colorado, 8 and it has been recorded in 
one or another of its forms from Wyoming, Montana, 
North Dakota, and southern Canada, always in con¬ 
nection with Eocene deposits. 

Loculity: Eeka Creek. Mutanuska coal field, Matanueka- 
Cook Inlet region; collected by Theodore Chapin In 1910 (lot 
0897). 

Sapindua anguatifolius Leaquereux? (not Bltxme) 

Plate 76, figure 6 

Sapindua anguatifoliua Lesquereux, U. 8. Geol. and Geog. Sur¬ 
vey Terr. Ann. Kept, for 1873, p. 415, 1874; U. 8. Geol. 
Survey Terr. Kept., vol. 7, p. 265, pi. 49, flg«. 2-7, 1878; 
vol. 8, p. 181, pi. 37, figs. 1-8; pi. 39, flg. 12, 1883. 

This single, fragmentary leaf is apparently refera¬ 
ble to one or another of the several forms that were 
included by Lesquereux under Sapindus angustifo- 
Uu8 —a name, however, which was antedated by S. 
anguatifoliu8 Bhime, applied in 1847 to an existing 
species. Two of these forms were differentiated by 

•Knowlton, F. H., Foefttl flora of the Yellowstone Nation*! Park: 
U. 8. Geol. Survey Mod. 32. pt. 2. p. 736. pi. 102. flg*. 1-3. 1899. 

• Knowlton, F. H., Geology tod paleontology of the Raton Mean and 
other regions In Colorado and New Mexico: U. S. Geol. Surrey Prof. 
Paper 101, p. 331, pi. 99. flg. 3, 1917 [1918]. 


Cockerell 1 under the names S. coloradensis (= Les¬ 
quereux, op. cit., vol. 7, pi. 49, fig. 2; vol. 8, pi. 37, figs. 
3-5) and S. leonis ( = Lesquereux, op. cit., vol. 8, pi. 
37, fig. 7); and closely similar forms, from the Eocene 
of the southern United States, were described and 
figured by Berry 8 under S. Tnississippierutid^ S. lineari- 
folius , and S. formosue . In the paper cited Berry 
discussed the resemblances and differences between 
the several allied forms and species and arrived at the 
general conclusion that those from the Miocene of 
Colorado and those from the Eocene of the Southern 
States are of distinctly different specific types. The 
differences are very slight, however, and our specimen 
is too imperfect for accurate comparison, hence I have 
decided to refer it, tentatively, to the comprehensive 
specific type as originally described by Lesquereux. 
The other specific type that appears to resemble it 
most closely is S. vussissippiensi* Berry. 

Locality: Eaka Creek, Matanuska coal field, Matanuska- 
Cook Inlet region; collected by Theodore Chapin in 1910 (lot 
5897). 

Sapindua baailicua (Unger) Unger 
Plate 77, figure 4 

Sapindua baailicua (Unger) Unger, K. Akad. Wise. (Wien], 
Math.-natnrwlas. Cl., Denkschr., vol. 25, p. GO, pi. 16, 
flg. 2, 1865. 

Juglana basilica Unger, Genera et species plan ta rum fosslllum, 
p. 470, Vienna, 1850. 

Our leaf agrees in all respects with Unger’s species 
from the Eocene of Croatia, except that it is slightly 
broader in proportion to its length. It has not here¬ 
tofore been recorded from America, but its identity 
can hardly be questioned. 

Locality: South side near head of Hamilton Bay, Kupreanof 
Island, southeastern Alaska (original no. V) ; collected by 
W. W. Atwood in 1907 (lot 4389). 

Genas K0ELREUTERIA laxmann 
Koelreuteria eakini Rollick, n. ap. 

Plate 81. figure 1 

Leaf pinnatifid, the sinuses acutely triangular; divi¬ 
sions of the leaf oblong-ovate, cuneate-acuminate at 
the free apices; margins finely and uniformly denticu¬ 
late; venation pinnate craspedodrome; mid veins sub¬ 
tending obtuse angles with the main rachis of the leaf; 
secondary veins numerous, pinnately arranged, rather 
uniformly spaced, diverging at various angles from 
the mid veins, terminating in the marginal denticula- 
tions and coalescing in the interdivisional areas. 

From the condition of this specimen it is impossible 
to determine with certainty if it represents the remains 

1 Cockerel, T. D. A., The foaall flora of Florlaaant, Colo. : Am. Mua. 
Hit Hlat. Bull., toI. 24, p. 101, pi. 9, flg. 81; p. 102, 1908. 

• Derry. H. W. r The lower Koceoe flora* of aoutheaatem North Amer¬ 
ica : U. 8. QeoL 8urvey Prof. Taper 91, p. 274, pL 68. flg. 1; pi. 64. 
flg. 10; pi. 66. flga. 1, 2; pi. 109, flg. 1; p. 275. pi. 63. flga. 2-5; pi. 69. 
Cg. 4; p. 276. pi. 60, flga. 3-7, 1916. 
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of a complete leaf or merely the pinnatifid distal part 
of a leaf that was pinnate below. In certain respects 
it is suggestive of the genus Sorbtis , but the divisions 
are conspicuously more divergent than in that genus. 

In the existing flora the genus Koelreutcria is repre¬ 
sented by two species, natives of eastern Asia. In the 
fossil form it is represented by about a dozen species, 
all of Tertiary age, of which one was described from 
Siberia, one from Spitsbergen, and the others from the 
Euroi>ean continent. Heretofore foliage of this genus 
has not been recognized in the New World, although 
leaves of suggestively similar type, from the Tertiary 
of Colorado, were described and figured by Lesque- 
reux 8 under the name Myrica divertifolia, subse¬ 
quently referred to the genus Sarbus by Cockerell. 
Dawson 10 described and figured a leaf of similar 
aspect to ours, from the Tertiary (Oligocene?) of 
British Columbia, under the name Aceritcs negundi¬ 
folium. 

The specific name adopted for the Alaska specimen 
is given in honor of Mr. H. M. Eakin, to whom we are 
indebted for the collection of this and other paleobo- 
tanic specimens of the region. 

Locality: Yukon River, south bank, 1% miles above Rampart, 
central Yukon region (original no. 11AE 1) ; collected by H. M. 
Eakin in 1911 (tot 0094). 

Order BHAMBALE8 
Family RHAKNACEAE 
Genm RH-AXHTTS Linnaeus 
Rhamnus roBsmaesaleri Unger 

Plate 78, figure Ca 

Rhamnus ro**mac*sleri Unger. Genera et species plantarum 
fossilium, p. 404, Vienna, 18150. 

Phyllites rhamnoidcs Rosemacssler. Beitr9ge zur Versteine- 
ruugskunde, no. 1, p. 35, pi. 8, figs. 36. 37 (30, 31), 
Dresden and Leipzig, 1840. 

A wide diversity in the size of the leaves is repre¬ 
sented in the numerous specimens that have been in¬ 
cluded in this species; but the type specimens, figured 
by Rossmaessler, from the Tertiary of Bohemia, are 
small and almost identical with ours, and among the 
next that were figured were two by Mossalongo, 11 
which compare very closely with ours both in size and 
shape, and one, somewhat larger, by Sismonda 18 — 

• Lesquereux. L to. The Cretaceous and Tertiary floras: U. S. Oeol. 
Survey Terr. Rept.. vol. R. p. 148. pi. 25. figs. 0. 10-15. 1883. -Sor&uj 
dirrrsi folia (Lesquereux) Cockerell. T. D. A.. Description* of Tertiary 
plant*: Am. Jour. 8(4., 4th ser., vol. 20. p. 76, Ag. 1, 1010. 

‘•Dawson, J. W.. On fos*U plants from the Blmilkamcen Valley and 
other places in the southern Interior of British Columbia: Roy. Soc. 
Canada Trans., vol. 8. arc. 4. p. 86, Ag. 10. 1000. 

11 Masaalongo, Abraroo. and HrarabetU. Giuseppe, Studll sulla flora 
fosslle e gcologia stratigraphies del Senigalllese, p. 381, pL 26-27, 0g. 
26; pi. 36, Ag. 8. Imola, 1850. 

“Sismonda, Eugene. Matlrlaux pour serrir A la palAontnlogie du 
rilmont: Acild. *cl. Turin Mlm., s€r. 2, vol. 22, p. 451 (63), pi. 15. Ag. 
7, 1805. 


all three from the Tertiary of Italy. Other authors, 
however, referred to the species leaves that were more 
or less asymmetric and some that were much larger 
than the specific types. Several such specimens were 
described and figured by Heer 18 from Tertiary hori¬ 
zons in Switzerland, the Baltic provinces, and Green¬ 
land, and by other authors from localities in other 
parts of Europe. 

The species has not been heretofore satisfactorily 
identified in America, although it was recorded by 
Lesquereux 14 from the Eocene of Wyoming and was 
erroneously identified by me 18 from the Cretaceous 
of New York. It is unfortunate that our specimen is 
imperfect, but enough of the leaf is preserved to 
identify it with the type specimens of the species far 
more satisfactorily than can be done with many of 
the specimens that have been referred to it. 

Locality: South side near head of Hamilton Bay, Kupreanof 
Island, aoutbeustern Alaska (original no. Ill) ; collected by 
W. W. Atwood In 1907 (lot 4392). 

Rhamnus brevifolius Alex. Braun 

Plate 79, figure 3 

Rhamnus brevifolius Alex. Braun, in Bruckman. Ver. vatert. 
Nuturk. Wtlrttembcrg Jnhreah., vol. 0, p. 232, 1850. 

This species has not been heretofore recorded from 
the North American continent; but it was described 
and figured by Heer 14 from the Tertiary (Eocene?) 
of Greenland, and it is now identified as an element 
in the Tertiary flora of Alaska. 

Incidentally it may be suggested that this species 
is similar to certain of the smaller leaf forms of 
Rhamnus rossmaessleri Unger, the species last 
described. 

Locality: Kacherunk Bay, Kcnal Peninsula, Matanuaka-Cwk 
Inlet region, near the entrance to Frlti Creek (original dos. 
1 and 2) ; collected by C. E. Weaver in 1906 (lot 4131). 

Rhamnus deeheni Weber 

Piute 76, figure 3 

Rhamnus dccheni Weber, Palaeontographica, vol. 2, p. 201 
(90), pi. 23 (6), figs. 2a-f, 1851 (1852). 

It is with some hesitation that I decided to consider 
this specimen as identical with the species originally 

“ Heer. Onrald, Flora tertlarla Helvetia*, vol. 3. p. 80. pi. 124. Ago. 
18-20, Wlutertbur, 2850; Miocene baltUcbe Flora : Beltrlge tur Na- 
turkunde Preussens. do. 2. p. 46. pi. 10, figs. 19-20. KOolgsberg. 18G9: 
Die fossil* Flora GrOnlands, pt. 2: Flora fostllls arettca. vol. 7. p. 132, 
p). 00, flg. 0, 1883. 

*• Leaqu'reux. Leo. The Tertiary flora ; U. 8. Oeol. Survey Terr. Kept., 
vol. 7. p. 283. pi. 54, flg. 4, 1878, ^Juolant rhatnnoldes LesquereW, 
A«Je Knowlton, F. H., A catalogue of the Mcsotolc ««>d Ceoosolc plants 
of North America: D. S. Oeol. Survey Bull. 686, p. 336, 1019. 

“ Rollick, Arthur. Paleontology of the Cretaceous formation on Sta¬ 
ten Island : New York Acad. 8(4. Trans., vol. 12, p. 35. pi. S, flg. 5. 
1892. ~ Uur»inttctr ffaudini Lesquereux, Ade Holllck, Arthur, Creta¬ 
ceous flora of southern New York and New England: D. S. Gaol. Sur 
vey Mon. 50. p. 103. pi. 39. Ag. 12, 1908. 

“Heer, Oswald. Flora foMtlls arc flea, vol. 1, p. 123. pi. 49. flg. 1. 
1568; Die foaslle Flora GrOnlands, pt. 2 : Idem, vol. 7. p. 132. pi. 67. 
flg. 10, 1883. 
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described by Weber from the Tertiary of the Old 
World. It compares satisfactorily, so far as the dis¬ 
cernible characters are concerned, but the upper part 
of the leaf is missing. 

The species was recorded by Lesquereux ,T as found 
in Wyoming, in rocks presumably of Eocene age, but 
was not figured; and it was not subsequently recorded 
from elsewhere in America by any other author, so far 
as I am aware. 

Certain specimens figured and referred to the spe 
cies by Old World authors other than Weber appear 
to be more nearly like our specimen than those that 
represent the original specific types, as may be seen 
by comparison with figures by Gaudin,’ 9 Sismonda, 19 
and others. An American species that approaches it 
very closely in appearance, however, is Rhamnus bel - 
monte nxix Knowlton and Cockerell, 90 in regard to 
which Newberry remarked: “ Of described species it 
most resembles Weber’s ft. deck mi • • • but dif¬ 
fers from it in having an ovate, lanceolate form, and 
the nervation is a little more crowded.” 

Apparently our specimen is identical with one from 
the Eocene of Mississippi, identified by Berry 21 as 
Rhamnus marginatum Lesquereux (p. 140), but his 
identification does not appear to be warranted by the 
figure. 

Locality: Yakutat-Coppor River region, tributary of Glacier 
Creek, opposite Brown's 3-tent camp (original no. 41); coi- 
lerteil l»y A. G. Muddren in 1905 (lot 3848). 

Rhamnus gaudinl Heer 
Plate 78, figures 4, 5 

Rhamnus gaudini Heer, Flo a tertlnria Ilelvetiae, vol. 3. p. 79, 
pi. 124. figs. 4-15; pi. 125. figs. 1. 7. 13. 1859. 

Our specimens appear to be the best-defined repre¬ 
sentatives of this species thus far recorded from 
America. They are narrower and more acute at the 
base than most of the specimens depicted by Heer, 
but this appears to be the only difference between 
them. In this respect they more closely resemble 
Rham/nw recti nervis Heer, 22 but the marginal denticu- 

" Lesquereux, Leo. Ligoitic format ion and fossil flora: U. S. Gaol. 
Surrey Terr. Ann. Kept, for 1872, p. 391 1 1873; Recent determinations 
of fossil plants from Kentucky, Louisiana, Oregon. California, Alaska, 
Greenland, etc.: U. 8. Nat. Mua. Proc.. vol. 11. p. 20, 1888. 

'•Caudle. C. T.. Mtaoire sur quclques el semen ta de feullles fossiles 
de la Toecnne: 8oo. hclvtffli|Ue scl. oat. Nouv. mfm., sol. 10, no. 3. 
p. 30. pi. 7. (If. 0, 1858. 

* Sismonda. Eugene. Mntlrtaux pour servir ft la poltontologte du 
terrain tertlaire du PUmont, pt. 1 (Vlfttaux) : Acad. sci. Turin M*m.. 
rfr. 2. vol. 22. p. 451 (63), pi. 12. flg. 4a; pi. 15. flg. 0; pi. 30. flg. 2. 
1805. 

•Knowlton, F\ H., and Cockerell. T. D. A.. In Knowlton. P. H., A 
catalogue of the Ueaoxolc and Cenozoic plant* of North America: 
U. 8. Geol. Surrey Bull. 096, p. 544, 1919. — R. etc/jonM NVwherry. J. 8 . 
The later extinct floras of North America : U. 8. Geol. Surrey Mob. 35, 
P 117, pi. BO. flg. 2. 1898. 

° Berry, E. W., The lower Eo<ene floras of southeastern Nort'i Amcr 
lea: U. 8. Geol. Survey Prof. Paper 91. p. 282. pi 72. Ag. 1. 1916. 

" Heer, Oswald, Flora tertloris Ilelvetiae. vol. 3, p. 80. pi. 125. flgs. 
2-6. 1859. 


lations arc those of R. gaudini. If they should be de¬ 
scribed as a new species, it would merely represent a 
leaf form that would include certain characters of 
each of the above-mentioned species and might equally 
well be regarded as a varietal form of either one. 
R. gaudini is a well-known European Tertiary 9pecies, 
and a fragmentary specimen from the Tertiary of 
Greenland was tentatively identified by Heer." In 
the New World the species is not well known, although 
it was tentatively identified by Newberry 24 from rocks 
of uncertain age, at Birch Bay, Wash.; and what was 
apparently the specimen upon which he based his iden¬ 
tification was figured, without name, in the atlas of 
the Wilkes Exploring Expedition;" but the identifica¬ 
tion. if based upon the specimen represented by this 
figure, would seem to be questionable. The species was 
also recorded from the Tertiary (Eocene?) of British 
Columbia by Penhallow, 2 ® but without any description 
or illustration. He remarked, however, that “Rham¬ 
nus gaudini is a species which appears to present very 
great variation in size and shape.” 

Localities: Kaeliemak Bay, Kenal Peninsula, Matanoska- 
Cook Inlet region. Bluff Point. 7 miles west of Homer, about 
1% miles west of Cook Inlet Coal Field Co.'a mine (original 
no. 911); collected by T. \V. Stanton and B. W. Stone in 1904 
(lot 5821) (nl. 78, fig. 4). Matnnuska River, 4,200 feet below 
Moose Creek. Mntanuska-Cook Inlet region (original no. 3); 
collected by G. C. Martin In 1910 (lot 5892) (pi. 78, fig. 5). 

Rhamnus paeudogoldianus Holliek, n. sp. 

Plate 79. figures 1, 2; plate 119, figure 5 

Leaves ovate to ovate-oblong, 13 centimeters in 
length by 4 to 6.25 centimeters in maximum width, 
slightly oblique, rounded, or subcordate at the base; 
margin entire; venation simply pinnate; secondary 
veins numerous, irregularly spaced and disposed, sub- 
parallel. ascending, curved upward, thinning out and 
disappearing close to the margin, the upper ones 
aerodrome. 

These leaves would be referred, with but little hesi¬ 
tation, to Rhamnus gofdianus Lesquereux 27 if it were 
not that there is no indication of any branching of the 
lower secondaries, a feature emphasized by Lesquereux 
as one of the principal distinguishing specific char¬ 
acters of R. goldianwf. In all other characters the two 
species are closely alike. 

Localities: Yukatnt-Copper River region, elevation 1.000 feet 
above creek emptying into Berg Loke, where Happy Hollow 


n Heer. Oswald. Mloceue Flora voo NordgrOolsnd: Flora fossil Is 
■ rctlco. vol. 1. p. 124, pi. 50. Ar. 6. 1808. 

94 Newberry, J. S.. Description* of the fossil plants collected by Mr. 
Georg** Gibbs, geologist to tbe United States Northwest Bouadary Com¬ 
mission : Boston Jour. Nat. Hist., vol. 7. p. 520. 1863. 

“ Dana, J. D.. Geology : V. S. Expl. Exped. during the years 1838- 
42. under (lie command of Charles Wilkes. U. 8. N.. text. vol. 10, ap¬ 
pendix I, p. 730, atlas, pi. 21, flgs. 10 (11, 12), 1849. 

" Penlinllow. D. P., Report on Tertiary plants of British Columb s : 
Canada Geol. Survey Kept. 1013, p. 84. 1008. 

91 Lesquereux. Leo, The Tertiary flora: C. 8. Geol. Survey Terr. 
Rept.. vol. 7. p. 23. pi. 53. figs. 4-8, 1878. 
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trail passes around the shore (original no. 42); collected by 
O. C. Martin, Sidney Paige, and A. G. Maddren in 1905 (lot 
8847) (pi. 79, figs. 1, 2). Kootxnalioo Inlet, Admiralty Island, 
southeastern Alaska (original no. IX); collected by W. W. 
Atwood in 1907 (lot 4390) (pi. 119, flg. 5). 

Khamnus marginatus Lesquereux 
Plate 78, figure# 1, 2 

Rhamnus marginatus Lesquereux, In Owen, D. D., Second re¬ 
port of a geological reconnaissance • • • of Arkan¬ 
sas, p. 819, pi. 6, fig. 2, 1860. 

It is not often that such satisfactory examples of a 
relatively little-known species are found as are repre¬ 
sented by our specimens. They serve to supplement 
the described and figured characters of (he specific 
types, from the Eocene of Kentucky and Tennessee, 
and of the other specimens subsequently identified by 
Lesquereux * B and Berry,* 0 from deposits of equivalent 
age in Mississippi. Except in connection with the 
specimens above mentioned from the southern United 
States and those here described and figured from 
Alaska, the species has not been identified, and it is a 
matter of considerable interest to have such a well- 
defined index fossil in the collections from these 
widely separated regions. The figures of our speci¬ 
mens show, better than any of the figures heretofore 
published, the characteristic thick midrib, the coarse 
c&mptodrome secondaries, and the marginal nerve 
caused by the extension and coalescing of the secon¬ 
daries along the border of the leaf. The tertiary 
venation is also well preserved in our specimens, and 
its characters are, for the first time, clearly depicted 
in our figures. 

Locality: Yakutat-Copper River region, elevation 1,000 feet 
above creek emptying Into Berg Lake, where Happy Hollow 
trail passes around the shore (original no. 42) ; collected by 
G. C. Martin, Sidney Paige, and A. G. Maddren In 1905 (lot 
3847). 

Qennt ZIZYPHUS Adanton 
Zizyphus hyper bo reus Heer? 
riate 79, figures 5, 6 

Zizyphus Kypcrborcus Heer, Miocene Flora von Nordgron- 
land: Flora fossills arctlca, vol. 1, p. 123, pi. 49, figs. 
2, 2b?, 1868; Contributions to the flora of North Green¬ 
land: Idem. vol. 2, no. 4, p. 482, pi. 50, fig. 20, 1869; 
Die fosslle Flora GrtJnlaods, pt. 2: Idem, vol. 7, p. 130, 
pL 67, fig. 6, 1883. 

Our two fragmentary specimens that are tentatively 
referred to this species may be seen to differ consider¬ 
ably from each other, but not more so than the figures 
of the Greenland Tertiary specimens depicted by 
Heer. Thus, our figure 6 compares with Heer’s fig¬ 
ures 20 and 6, and our figure 5 with his figures 2 and 

“ Lesquereux. Leo, On species of fossil plants from the Tertiary of 
the State of Mississippi: Am. Philos. Boc. Trane., vol. 13, p. 420, pi. 22, 
(Spa. M. 1869. 

■ Berry, E. W.. The lower Eocene floras of southeastern North 
America: U. 8. Oeol. Survey Prof. Paper 01, p. 282. pi. 71. flg. l; 
[ercl. pi. 72. flg. 1). 1916. 


2b. Comparison may also be made with a specimen 
from the Eocene of Wyoming, doubtfully referred to 
the species by Lesquereux, 00 which is suggestive of the 
form represented by our figure 6, and a specimen of 
Z. meekii Lesquereux 01 from the same region, which is 
suggestive of the form represented by our figure 5. 

It would seem as if our two specimens should lie 
regarded as specifically distinct from each other, and 
in any critical revision of the genus such distinction 
would probably be recognized. In the meantime, 
however, the main point of interest is that each of 
our two diverse leaf forms may be identified with a 
similar form from the Tertiary of Greenland, irre¬ 
spective of whether or not the two forms may be 
ultimately regarded as distinct species. 

Localities: Summit of mountain 1 mile southwest of forks of 
Pumlccstone Creek. Alaska Peninsula (original no. P-2S); 
collected by W. B. SxniUi in 1912 (pi. 79, flg. 5). Jaw Moon 
tain, 8% miles northeast of Gates of Crater, Alaska Peninsula 
(original no. P-25); collected by W. R. Smith in 1922 (pL 79, 
flg. 6). 

Zizyphus meigsii (Lesquereux) Berry? (not Schimper) 
Plate 31, figure 3a; plate 79. figure 4 

Zizyphus meiysii (Lesquereux) Berry, U. S. GeoL Survey Prof. 

Paper 91, p. 278, pi. 70, figs. S-5, 1916. 

Ceanothus meiffsii Lesquereux, Am. Philos. Soc. Trans., vol. 13, 
p. 419, pi. 19, flga 5-7, 1869. 

The specimen provisionally referred to the above 
species lacks the upper part, which would probably 
determine whether or not the specific identification is 
valid. One of the prominent features of the species is 
the long, attenuated apex, and the apex is wanting in 
our specimen. 

If the several specimens that have been included in 
the species by Berry and by Knowlton a * are referable 
to it, then it includes a considerable variety of forms. 
Ours has a truncate base and is decidedly inequilat¬ 
eral. In general appearance it seems to approach most 
nearly the specimen represented by Knowlton’s figure 
1, plate 99, from the Eocene (Baton formation) of 
New Mexico. Those figured by Berry and by Lesque¬ 
reux came from the Eocene (Wilcox group) of 
Tennessee and Mississippi. 

Locality: Chignik River opposite Nun Point, Alaska Penin¬ 
sula (original no. 67) ; collected by W. W. Atwood and H. M. 
Eakln in 1908 (lot 5208). 

Zizyphus townsendi Knowlton 

Zizyphus tovmsendi Knowlton, U. S. Nat Mus. Proc., vol. 17, 
p. 220, pi. 9, figs. 8, 0, 1894 ; Geol. Soo. America Bull., 
vol. 5. p. 586. 1804; U. S. Geol. Survey 17th Ann. Rept., 
Pt. 1. p. 889, 1896. 


■*Leaqaereux, Leo. The TertUry Cor*: U. 8. Geol. Survey Terr. 
Kept., vol. 7. p. 276. pi. 51, fig. 15, 1878. 
u Idem. p. 275. pi. 51. flg. 38. 

“Koowltoo, F. H.. Geology and paleontology of the Ka-ton Me«a 
and otheT region* In Colorado and New Mexico : V. S. Geol. Survey 
Prof. Paper 101. p. 336. pi. 0t». figs. 1, 2; pi. 100. flg. 3. 1917 [1918). 
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This species was based by Knowlton on specimens 
(U. S. Nat. Mus. no. 3765) collected by C. H. Town¬ 
send at Herendeen Bay, Alaska Peninsula, in 1890. 
It was compared by the author with such species as 
ZizyphuA aemiLatus Ward 83 and Z. oinnamomaides 
(Lesquereux) Lesquereux." It does not appear to 
have been recognized except in connection with the 
type specimens. 

Oeavs PAHT7RU8 Jottlen 
PaliuruR eolotnbi Heer 
Plate 115, figures 5-7 

Paliurv* colonibi Heer, Naturf. Oesetl. Zurich Vlerteljahra- 
schr., toI. 11, p. 279, 1866; Miocene Flora von Nord- 
grdnland: Flora fossilis arcticn, vot. 1. p. 122. pi. 17, 
fig. 2d; pi. 19. figs. 2-1. 1868. 

Knowlton, U. S. Nat. Mug. Proc., vol. 17, p. 230, pi. 9, 
fig. 2. 1804; Geol. Soc. America Bull., vol. 5, p. 586. 
18W : U. S. Geol. Survey 17th Ann. Kept., pt. 1, p. 889, 
1896. 

The first specimen of this species that was recorded 
from Alaska was collected at Herendeen Bay, Alaska 
Peninsula, in 1890, by C. H. Townsend, and was de¬ 
scribed and figured by Knowlton. Our specimens 
vary considerably in size, but the wide diversity of 
leaf forms that were included in the species by Heer, 
after his original description, might justify the inclu¬ 
sion of certain other specimens not so identified, gener- 
ically or specifically. 

If all the specimens referred to the species by 
Heer 18 are to be regarded as specifically identical it 
had a distribution in the Arctic region in Tertiary 
time that included Greenland, Spitsbergen, Siberia, 
and Sakhalin; and its discovery in Alaska adds an¬ 
other locality to its area of circumpolar distribution. 

Outside of the Arctic regions the species has not 
been identified on the Eurasian continent; but in the 
United States specimens from Eocene horizons in 
Wyoming, Montana, and the Yellowstone National 
Park were described, figured, and referred to the 

“ Ward, L. F.. Synopsis of the flora of the Laramie group: D. 8. 
Geol. Snrvey 6th Ann. Kept., p 654. pi. 61. flga. 14, 16. 1886: Type* 
of the Laramie flora: U. 8. Geol. Survey Bull. 87, p. 73, pi. S3, Ags. 
3. 4. 1887. 

“ Leaquereux. Leo, The Tertiary flora: U. 8. Geol. Survey Terr. 
Kept., vol. 7. p. 277, pi. 52. flga. 7. 8. 1878. —Cconothua cinnomomoldn 
Leaquereux, D. S. Geol. and Geog. Survey Terr. Aon. Kept, for 1871, 
p. 289. 1872. 

* Heer. Oswald, Miocene Flora von NordgrOnlaml: Flora foMtlla 
arctica, vol. 1, p. 122. pi. 17. fig. 2d; p). 19, flga. 2-4, 1866; Contrl 
buUona to the fossil flora of North Greenland : Idem, vol. 2, no. 4. p. 
482, pi. 60, Ags. 18. 19. 1860: Die Miocene Flora und Fauna Splts- 
bergens: Idem. vol. 2. no. S, p. 67, pi. 14. flg. 11. 1870; BeitrAge stir 
foauilen Flora Spitsbergen : Idem, vol. 4, no. 1. p. 91, pi. 31, flg. 8, 
1876; Beltrtge zor foatilen flora Sibirlens und dea Amurlandea, pt. 4, 
TertHre Pflanzen void Tschlrlmyl-felaen an dec Lena; Idem, vol. 5. 
no. 2, p. 35. p|. 9. figs. 2a, b. 1878: Miocene flora der Tnael Sacballn : 
Idem, voL 5, no. 8, p. 52, pi. 13, flga. 1-3, 1878; Die foaailen flora 
Grflnlands, pt. 2: Idem, vol. 7, p. 131, pi. 69, flg. 9; pi. 84, flg. 12; 
Pi. 97. flg. 8, 1888. 


species by Lesquereux, 8 * Ward, 17 and Knowlton,” and 
these specimens vary but little among themselves and 
compare quite satisfactorily with Heer’s figures of the 
type specimens of the species. 

Localities: Jaw Mountain, miles northeast of Gates of 
Crater, Alaska Peninsula (orlginiil no. P-25) ; collected by 
W. R. Smith Id 1922 (pi. 115. flga. 5, 6). Portage (Balboa) 
Bay, Alaska Peninsula, shale beds abont half a mile uortb of 
end of bay (original no. 3) ; collected by H. M. J9akln Jn 1906 
(lot 5177) (pi. 115, fig. 7). 

Paliurus ceterus Hollick, n. sp. 

Plate 79, figures 7, 8 

Leaves ovate or ovate-oblong, about 5.5 centimeters 
in length by 3 centimeters in maximum width, 
rounded to the base, entire; venation consisting of a 
midrib, two well-defined inner aerodrome lateral pri¬ 
maries that extend upward from the base subparallel 
with the midrib, and two weaker, poorly defined outer 
ones that merge into the several secondary veins that 
branch from the outer sides of the inner lateral pri¬ 
maries. 

It is possible that these leaves might be regarded as 
merely representing a form of Patiurus colonibi Heer, 
the species last described, especially if compared with 
certain figures of broad and large specimens, such as 
are described and figured by Heer. 89 The prevailing 
form of the species, however, is characterized by a 
more or less acute or cuneate base, not a rounded one, 
as in ours. This rounded base is more nearly repre¬ 
sented by leaves of Paliunis ovoideus (Goeppert) 
Heer, 40 but these appear to be distinctly cordate rather 
than simply rounded. On the whole our leaves ap¬ 
pear to be larger, more oblong, and less laterally ex¬ 
panded than any of the specific forms heretofore re¬ 
ferred to the genus, and to be worthy of being 
regarded as specifically distinct. 

Incidentally it may be noted that Kryshtofovich 41 
identified a leaf strikingly similar to ours, from sup¬ 
posed Cretaceous rocks of Sakhalin, as Cocculw ex - 
tinctus Velenovsky, 41 but any resemblance to Velenov- 
sky’s figures is difficult to discern. It appears to be 

*• Lesqoereax. Leo. The Tertiary flora: U. 8. Geol. Survey Terr. Kept., 
vol. 7, p. 273. pi. 60, flga. 13-17, 1878. 

11 Ward. L. F.. Syooppia of tbc flora of the Laramie croup: 0. 8. 
Geol. Survey 6fh Ann. nept., p. 565, pi. 62. flg*. 4-6, 1886: Types of 
the Laramie flora: U. 8. Geol. Surrey Bull. 37, p. 73, pi. 33, flgs. 8-10. 
1887. 

•Koowltoo, F. II., Foasll flora of the VellowatoDe National Park: 
U. 8. Geol. Surrey Mon. 32. pt. 2, p. 740. pi. 101, flg. 7, 1899. 

■ Heer, Oswald. Miocene Flora too NordgrOnland: Flora fossllla 
aretlca, vol. 1, p. 122, pi. 17. flg. 2d; pi. 10. flg. 4. 1868. 

••Heer. Oswald. Flora tcrtlaela Helvetlae. vol. 3. p. 70, pi. 121, flga. 
58. 59: pi. 122. flg. 30. Winterthur, 1859, — Ceanofha# ovoUltut Goep¬ 
pert? Die ter113 re Flora von Schomnitz In Schlealen, p. 36. pi. 22. flg. 
13. 1855. 

41 Kryshtofovich, African, On the Cretaceous flora of Russian Sak¬ 
halin: Imp. Unlv. Tokyo Coll. 8cl. Jour., vol. 40. art. S, p. 51, text 
flg 8. 1018. 

* Velenovaky, Josef, Die Flora der bOhmlschen Kreideformation, pt. 
4: Beltr. Palfiontologle Oaterr.-UDgams u. des Orients, vol. 5, no. 1, p. 
04 (3), pi. 29 (0). flgs. 1. 8. 1886. 
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more probable that the geologic ago of the rock in 
which the specimen from Sakhalin was found was not 
correctly determined. 

Localities: E*ka Creek, Matanusfcn coal field, Matnnunka- 
Cook Inlet region; collected by Theodore Chapin In 1910 (lot 
G897). Matanuska coal field, 2*4 miles nothweflt of United 
States locating monument no. 1, elevation 2,700 feet; collected 
by G. C. Martin August 12, 1910 (lot 5*99) (pi. 79, figs. 7-8). 

Family VITACEAE 
Ocnni VITI8 Linnaeus 

Vitla olriki Heer 

Plate 81, figure 2 

Vitis olriki Heer, Flora fossllit arctlca, vot 1, p. 120. pi. 48, 
fig. 1, 1868. 

Although our specimen is fragmentary it shows 
enough of the essential characters of the Eocene 
Greenland species described and figured by Heer to 
identify it with reasonable certainty. 

The species is not very well known. A single speci¬ 
men, from the Eocene (?) (Evanston formation) of 
Wyoming, was described and figured by Lesquereux ; 4a 
an imperfect specimen, from the Tertiary (Miocene?) 
of Canada, was provisionally identified and listed by 
Penhallow; 14 and specimens from the Eocene (Raton 
formation and Dawson arkose) of Colorado, the Raton 
formation of New Mexico, and the Evanston formation 
(Eocene?) of Wyoming, were identified and recorded 
by Knowlton. 4 ’ These are the only previous references 
to the species, so far as I am aware, other than in 
connection with the type specimen. 

Locality: Near bead of Hamilton Bay. Kupreanof Island, 
southeastern Alaska (original no. 55) ; collected by A. F. 
Buddlngton in 1922 (lot 7565). 

Vitis atwoodi Hollick, n. sp. 

Plate SO, figure 4 

Leaf apparently orbiculate-cordate, about 8 centi¬ 
meters in length by 8 centimeters in maximum width; 
margin acutely sublobate, sharply and irregularly 
serrate-dentate; venation pinnate-subpalmate, cras- 
pedodrome; midrib flexed or angled; secondary veins 
alternate, the lower two spreading, simulating basilar 
lateral primaries with branches from the under sides, 
the upper ones ascending and slightly curved upward, 
diverging at acute angles from the midrib, branched 
from the under sides distad, each vein terminating in 
the apex of a lobe and each branch in one of the in- 

4 * Le»quereux, Leo, The TcrtUry flora: U. 8. Geo!. Survey Terr. 
Kept., vot. 7. p. 241. pi. 41, fl*. 8. 1878. 

44 Tenhallow, D. P., Report on Tertiary plants of British Columbia . 
Canada Ccol. Survey Rept. 1013, p. 90. 190*. 

** Knowlton. F. It., Genlrgy nnd paleontology of the Ujton Mesa and 
other regions In Colorado and New Mexico: U. S. Geol. Survey Prof. 
Paper 101, p. 338, 1917 119181: The llora of the lK*nver and asso¬ 
ciated formation* of Colorado : U. 8. Geol. Survey 1'rof. Paper 135. p. 
115. pi. 49. flg. 6: pi. 50. fig 4. 1930. 


termediate dentition; tertiary venation rather pro¬ 
nounced, at right angles to the supporting secondaries 
and their branches, somewhat bent or almost straight. 

This leaf is somewhat similar in appearance to Vitis 
olriki Heer, the species last described, but the sub- 
lobate, sharply dentate margin at once serves to dis¬ 
tinguish it from Heer’s species. The specific name is 
given in honor of the collector, Mr. W. W. Atwood. 

Locality: Kootznnhoo Inlet, Admiralty Island, southeastern 
Alaska (orlglnul no. IX); collected by W. W. Atwood in I»W 
(lot 4390). 

Vitis heeriana Knowlton and Cockerell? 

Plate 80. figure 3 

Vitis Ju'crlana Knowlton and Cockerell. V. 8. Geol. Survey 
BulL 606. p. 648. 1919. 

Vitis crenata Heer, K. avenaka vet.-nkad. Of vers. Fbrh., vol. 25. 
no. 1. p. 65, 1868; Flora fossilla nlaskann: Flora fossills 
arctlca. vol. 2, no. 2, p. 36. pi. 8. fie. 6. 1869. 

Knowlton, U. S. Nat- Muu. Proc., vol. 17. p. 228, 1894; 
Geol. Sue. America Bull., vol. 5. p. 586. 1894; U. 8. Geol 
Survey 17th Ann. Kept., pt. 1, p. 889, 1896. 

Not Vitis crenata Thunberg, 1825. 

Vitis crenata Heer? Knowlton. U. S. Geol. Survey 18th Ann. 
Kept. pt. 3. p. 195, 1898. 

This well-defined species was based by Heer on a 
specimen collected by Hjalmar Furuhjelm at Port 
Graham. Kenai Peninsula, but, except for a provi¬ 
sional identification by Knowlton of a specimen col¬ 
lected by J. E. Spurr in 1896, at Millers coal mine, on 
the Yukon River 25 miles above Minook Creek, the 
species does not appear to have been heretofore identi¬ 
fied otherwise than in connection with the type 
specimen. 

Our specimen is evidently distorted and is too frag¬ 
mentary for any but provisional identification; but the 
small piece of crenate-dentate margin preserved at the 
base and the flexed, irregular character of the venation 
appear to indicate identity with this species. 

Locality: Nenana coal flMd, Tanunu region. Lignite Creek, 
north side, bluff between two creeks in eastern part of see. 30. 
T. 12 8.. It 8 \V., burned beds overlying coal (original no. 7): 
collected by It. M. Overbrek iu 1916 (lot 7266) (pi. 50. fig. 8). 

Vitis alaskana Cockerell 

Vitis ulahkuva Cockerell, Am. Mil*. Nut. Hist. Bull., vol. 24, 
p. 108, 1903. 

VUis rotuudifolia Newberry. U. S. Nut. Mu*. Proc., vol. 5. 
p. 513. 1882 (1883]; U. 8. Geol. Survey Mon. 35, p. 120. 
pi. 51. fig. 2 in part; pi. 53, tig. 3, 1898. 

Knowlton. U. S. Nat. Mus. Troc., vol. 37, p. 228. 1894: 
Geol. Soc. America Bull., vol. 3, p. 580. 1894; U. S. 
Geol. Survey Ann. Kept., pt. 1, p. 889, 1896. 

Not Vitis rotundifolia Mlcbmx, 1S03. 

The specimens upon which Newberry based this 
species were collected by Capt. W. A. Howard, of the 
United States Revenue Cutter Service, in 1807, at 
“Admiralty Inlet ” [Island ?],southeastern Alaska. It 
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has not been identified in any of the collections subse¬ 
quently made in Alaska and has not been definitely 
identified from elsewhere. It was listed by Pen hal¬ 
low 46 from British Columbia, but the identification 
was queried and the author merely stated that 44 one 
imperfect specimen of what appeared to be Vitis 
roturulifolia was obtained by Lambe from Quikhena 
in 1906.” 

Genu* CI8SUS Linnaeus 
Cissufi claaoides (Saporta) Hollick, n. comb. 

Plate 80, figure 2 

VUifftm cissoides Saporta, Aimales sci. not., s$r. 5, Botnnique, 
vol. 3, p. 48, 1805; tit udes stir la v^g^tatlon du su<l-e**t tie 
la France ft !£iw>que tertlalrc, toI. 2. pt. 1, p. 44. 1806. 
Cl$4M$ primaeva Saporta, Sue. gi'oL France Mlm., roL 8, no. 3. 
p. 388 (100), text fig. 10, pi. 31 (10), figs. 10. 11; pi. 32 
(11), figs. 1, 2. 1S08. 

It is with considerable hesitation that I have re¬ 
ferred this fragmentary specimen to the species from 
the Eocene of France, described and figured by Sa¬ 
porta. His figures, however, show a wide variation 
in size, shape, and other characters, and our specimen 
certainly appears to resemble very closely his text fig¬ 
ure 16, and figure 10, plate 31, above cited. It is 
quite possible, however, that a more perfect specimen, 
which would reveal the marginal and basilar charac¬ 
ters, might show the Alaska species to be distinct from 
C. cmouLes. 

Locality: Eska Creek, M;itanuska coal field, Matanuska- 
Cook Inlet region; collected by Theodore Chapin in 1910 (lot 
5897). 

Cisaus pterospermoides Hollick, n. sp. 

Plate 80, figure 1 

Leaf apparently broadly obovntc-oblong, about 13 
centimeters in length by 10 centimeters in maximum 
width, decurrent at the base: midrib slender above, 
rather abruptly enlarged at the base, venation tri- 
palraate, from a distance of 1.2 centimeters above the 
base of the leaf; lateral primaries ascending, diverg¬ 
ing at acute angles from the midrib, curved inward 
distad. extending to almost the same vertical distance 
as the apex of the leaf, branched from the under side; 
main secondary veins arranged in four op|x>site or 
subopposite pairs, asc ending, diverging at acute angles 
from the midrib; basilar secondaries two in number, 
weak, opposite, diverging at right angles from the 
expanded basal part of the midrib; tertiary venation 
strong, bent or flexed, mostly pereurrent to the midrib 
and the supporting secondaries, or branchlike and 
ascending at acute angles from the lower or outer 
distal part of the secondaries, the interspaces crossed 
and intersected by fine veinlets. 

m Penhallow, D. P.. Report on Tertiary plants of British Columbia : 
Canada Geol. Sorvej Kept. 1013. p. 96. 1908. 


It is unfortunate that no portion of the margin of 
this leaf was preserved. The general character of the 
venation, however, is strongly suggestive of that of 
leaves that have been referred to the genus Cissus, and 
the base and general shape of the leaf suggests the 
genera Crcdneria and PterophyUum. On the whole 
1 am rather inclined to compare it with Cissus pri- 
■tnaeta Saporta, 47 especially with his figure 1 on plate 
32 (11), representing a specimen from the Eocene of 
France. This represents a leaf that is much larger 
than ours, but others of his figures represent much 
smaller leaves. 

It may also be noted that there is a suggestive 
resemblance between our specimen and one from 
Greenland originally described and depicted as Ficus? 
groulandica Heer 48 but subsequently included by the 
author under Ptcrospermites alternant Heer. 4# How¬ 
ever, in view of the imperfect condition of our speci¬ 
men and the impossibility of making critical or satis¬ 
factory comparisons with other described species, it 
would seem best merely to note apparent resemblances, 
landing the possible discovery of more perfect ma¬ 
terial for study and comparison. 

Locality; Eska Creek, Matanuska coal field, Matnnuska- 
Cook iDlet region; collected by Theodore Chapin Id 1910 (lot 
5897). 

Order MALVALEB 
Family ELAEOCARPACEAE 
Genas ELAE0CARPU8 Linn&eni 
EJaeocarpus al&fikenais Hollick, n. sp. 

Plate SO. figure 5 

Leaf apparently narrowly oblong-ellipsoidal; mar¬ 
gin entire or remotely ami obscurely denticulate; 
venation simply pinnate; secondary veins irregularly 
disposed and spaced, diverging at obtuse angles from 
the midrib, bent more or less abruptly distad, con¬ 
necting in u series of irregularly bent and angled 
loops. 

This leaf is, to all appearances, generically identical 
with Elaeocarpus photinaefolia fossUis Nathorst, 50 
from recent Tertiary (Pliocene) deposits of Japan, 
and with loaves which Florin 51 referred directly to 
the existing Japanese species Elaeocarpus photinae- 
folia Hooker and Amott. The resemblance of our 
si)ecivnen to Florin’s figure 14 is so close that they 
might well be regarded as specifically identical. 

* Saporta. Gaston do. Prodrome d’une flore fosslle dea travertin* 
anolPDS de 8**anne : Soc. idol. France M4m., vol. 8. no. 3, p. 388 (10O), 
text fig. 16. pi. 3 (10). figs. 10. 11; pi. 82 (11). figs. 1, 2, 1868. 

*• Heer. On w a Id, Miocene Flora von Nordgrtinlutwl: Flora fojailis arc¬ 
tic* vol. 1. p. Ill, p). 49, fig. 8. 1868. 

•Heer. Oawald. Contrlbutlona to the foeall flora of Nortli Green¬ 
land : Idem. to!. 2. no. 4, p. 480, 1869. 

** Nathorat, A. G.. Contrlbutlona 6 la flore fo^alle du Jnpon: K. 
STenKka vet.-akad. Hnndl.. vol. 20. no. 2. j». 64. pi. 9. flg. 6. IHK3. 

* Florin, Rudolf. Zur Kenntnlaa der Jungtertllreo Pflanxenwelt 
Jnpana: K. evenska vet. nkad. Hnndl.. vol. 61. no. 1, pp. 23, 33. pi. 5. 
figs. 1-6; pi. 6, Age. 14. 14a. 1920. 
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The genus Elaeocarpua has not heretofore been re¬ 
corded from the New World as a fossil, and in our 
existing flora it is an exclusively Old World genus, 
with a distribution that includes eastern, and south¬ 
eastern Asia, parts of Australasia, Japan, and Hawaii. 
Several species, however, have been described from the 
Tertiary of Europe as well as Japan, and its dis¬ 
covery as an element in the Tertiary flora of Alaska 
is in line with the discovery of other generic and spe¬ 
cific elements that indicate a close relationship between 
the Tertiary floras of eastern Asia and northwestern 
North America. 

Locality: Kachernak Bay, Kcoal Peninsula, Matanuska-Cook 
Inlet region, Bluff Point, 7 miles west of Homer, about 1% 
miles west of Cook Inlet Coal Co.'s mine (original no. 911); 
collected by T. W. Stanton and R. W. Stone in 1901 (lot 5821). 

Family TIL1ACEAE 
Genus TIL IA Linnaeas 
Tilia malmgreni Ueer 
Plate 103, figure lc 

Tilia malmyrcni fleer, K. svenska vet.-akad. Ofvers. Forh., toL 
23, no. 6, p. 151, 1866 ; Miocene Flora von Nordgrbnland: 
Flora fossil 1b arctlca, voL 1, p. 160, pi. 33. figs. 1. 2, 1868; 
Beltrfige zur fosslleu Flora 8pltxbergens: Idem, voL 4, 
no. 1, p. 84, pi. 19, fig. 18; pi. 30, figs. 4, 5. 1877; Die 
Miocene Flora des Gunnell-Landes: Idem. toI. 5. no. 1, 
p. 37 ; pi. 9. figs. 7, 8, 1878; BeitrBge zur Miocenen Flora 
von Nord-Canada: Idem, vol. 6, pt. 1, no. 3, p. 17, pi. 3, 
figs. 2, 3. 1880 . 

Our specimen, although somewhat imperfect, com¬ 
pares so closely with the smaller forms of this species 
that I have little hesitation in regarding them as spe¬ 
cifically identical. The rather remarkable long 
petiole, in particular, that is a prominent character in 
several of Heer’s figures, may be seen also in the figure 
of our specimen. 

Another Arctic species that is, apparently, closely 
related to Tilia malmgreni is T. sachalinensi* Heer,** 
from Sakhalin; and the figures of the imperfectly 
defined species T . alaskana Heer, 68 from Alaska, may 
be compared with certain of the larger figures of 
T. malmgreni. 

The previously known distribution of Tilia malm 
greni included Spitsbergen, Grinnell Land, and the 
Mackenzie River region of Canada, and the closely 
allied species T. sachalhiensis was found on the island 
of Sakhalin, in eastern Asia; hence Alaska would seem 
to be a locality or region in which T. malmgreni might 
well be expected to occur. 

Locality: Kootznahoo Inlet. Admiralty Island, southeastern 
Alaska (original no. IX) ; collected by W. W. Atwood In 1907 
(lot 4390). 


■ Heer, Oswald. Die Miocene Flora dor Insei Sncballn : Flora foasills 
arctlca. vol. 5, no. 3. p. 47, pi. 12. Qk«. 0. 7, 1*78. 

^Heer, Oswald, Flora fosslll* alnsknna : Flora fo&'lll* arctic*, vol. 
2, no. 2. p. 36, pt. 10, flgs. 2, 3. 1860. 


Tilia alaakana Heer 

Tilia aiatkona Heer, Flora fossilla alaakana: Flora fosallia 
arctlca, voL 2, no. 2, p. 36, pi. 10, figs. 2, 3, 1869. 

Two fragmentary leaf specimens, collected by Hjal- 
mar Furuhjelm at Port Graham, Kenai Peninsula, 
represent the material upon which Heer based the de¬ 
scription and illustration of this specie6. It was not 
subsequently recognized from elsewhere than the type 
locality by Heer or any other author, so far as I am 
aware; but it would not be possible, in any event, to 
identify satisfactorily such fragmentary material as 
either identical with or different from other similar 
material. Heer noted its resemblance to Tilia malm- 
greni Heer 64 from Spitsbergen, and briefly remarked: 
“ Sed dentibus majoribus discrepat.” 

Tilia grewioldea Hollick, n. ap. 

Plate 81, figures 4, 5 

Leaves ovate or orbiculute, cordate, petiolate, about 
6 centimeters in length by 5 to 6 centimeters in max¬ 
imum width; margin crenate-serrate dentate; venation 
palmate from the base, pinnate above, craspedodrome; 
lateral primaries two on each side, the upper or inner 
pair the strongest, diverging at acute angles from the 
midrib, curved upward and ultimately inward, the 
lower or outer pair diverging at obtuse, almost right 
angles from the midrib, curved upward, all branched 
from their under sides, the branches branched in a 
similar manner; secondary veins three on each side, the 
lower ones opposite or subopposite, all at acute angles 
with the midrib and curving upward subparallel with 
the inner lateral primaries. 

This species is strongly suggestive of certain fossil 
leaves that were referred to Grevjia crenala (Unger) 
Heer 68 by Heer, but in our species the venation is 
strictly craspedodrome throughout and the secondary 
veins are well defined and are coordinate with, not 
subsidiary to, the lateral primaries. 

The venation is about equally suggestive of GrewUx 
and Tilia, and the foliar outline suggests either genus 
about equally well, but I have failed to find any de¬ 
scription or figure of a fossil species in either genus 
with which they may be satisfactorily compared. 

The sjiecies that appears to approach ours most 
closely is Tilia distant Nathorst, 68 from the Tertiary 
of Japan, although a fragment of a basal part of a 
leaf from the Tertiary of the Mackenzie River region 
in Canada, identified as Tilia malmgreni Heer 67 by 
Heer, is almost exactly like the similar parts of our 

•‘Heer, Oswald. Miocene Flora von Spitsbergen: Flora foaaitli arc¬ 
tlca. vol. 1. p. 160. pi. 83. fljta. 1. 2. 1868. 

M Heer. Oswald, Flora tertlarla Helvetia*, vol. 8, p. 42, pi. 110, flga. 3. 
6. Winterthur, 1859. 

••Natborat. A. G., Contributions l la flore fowlle dn Japon: K. 
svenaka vet.-akad. Handl., vol. 20, no. 2, p. 65, pi. 6, flga. 5-13, 1888. 

"Heer. Oswald, BcltrHgo our Mloceneu Flora von Nord-Canada: 
Flora toesllls arctlca. vol. 0. pt. 1, no. 3, p. 17, pi- 3, fig. 2, 1880. 
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specimens. This fragment, however, does not com¬ 
pare satisfactorily with the type specimen from 
Spitsbergen as described and figured by Heer, 88 and 
although it is difficult to consider them as belonging 
to one and the same species the specific identity of the 
Mackenzie River specimen with ours from Alaska 
might be recognized. 

Locality: Kootznahoo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX); collected by W. W. Atwood in 1907 
(lot 4390). 

Tilia noiabilis Hollick, n. sp. 

Plate 82 

Leaf 2.2 decimeters or more in length by about 1.8 
decimeters in maximum width, apparently ovoid, with 
a rounded base and a cuneate apex; margin finely den¬ 
tate, the dentition consisting of widely separated, rel¬ 
atively large teeth, with smaller ones between; vena¬ 
tion pinnate-subpalmate, craspedodrome; secondary 
veins 7 or 8 on each side, opposite or subopposite, ex¬ 
cept the 5 or 6 irregularly disposed distal ones, all 
diverging at acute angles from the midrib, at least 
one of the lowest pair simulating a lateral primary, 
branched from the under side from proximal to distal 
extremity, the next above branched three times from 
the under side, the next two branched twice each in a 
similar manner, the next one once, the upper ones 
simple, each vein terminating in one of the major den¬ 
titions, each branch and branchlet terminating in one 
of the minor ones; tertiary veins fine, almost straight, 
curved, or bent, approximately at right angles to the 
midrib and supporting secondaries and their branches 
throughout. 

A careful examination of this specimen indicates so 
close a resemblance to the similar part of a large Tilia 
leaf that I have but little hesitation in referring it to 
that genus. The marginal dentitions and the charac¬ 
ters of the venation are identical, and the trend of the 
outline in the lower part of the leaf indicates a 
rounded or cordate basal extension to this part. 

Well-defined leaves of the genus, from the Tertiary 
rocks of Spitsbergen, Grinnell Land, and the Mac¬ 
kenzie River region of Canada, were described and 
figured by Heer 89 under the name Tilia malmgrtni , 
in which the generic characters may be seen to com¬ 
pare satisfactorily with those preserved in our speci¬ 
men, but even the largest of Heer’s specimens, 00 from 

u Heer, Oswald. Miocene Flora von Spitsbergen: Flora foasllls arc- 
tlca. voL 1, p. 160, pi. 33. figs. 1, 2. 1868. 

"He«r, Oswald. Om de af A. E. NordennklOM och C. W. Blometranri 
pA SpeUbergen npptUckta foaalla vlxter: K. nvonska vet.-akad. Ofrert. 
Fdrb.. vol. 23. no. 6, p. 151. 1866; Miocene Flora von Spitsbergen: 
Flora foardlia nrettea, vol. 1. p. 160. pi. 83. flgn. 1, 2. 1888; Die Miocene 
Flora ud(I Fauua Spltabergen*: Idem, vol. 2. no. 3. p. 65. 1870. Bel 
tr&ge zur foullea Flora Spltzbergens: Idem, vol. 4. no. 1. p. 84, pi. 10. 
fl*. 18; pi. 30. flgii. 4, 5. 1876: Die Miocene Flora dea Orlnoell-Landca : 
Idem. vol. 5. no. 1, p. 37. pi. 9. fig*. 7. 8. 1878 ; BHtrHge zur Mlocenen 
Flora von Nord-Canada: Idem, rol. 8. pt. 1. no. 8. p. 17, p!. 8, flga. 2. 
3. 1880. 

* Idem, vol. 1. pi. 33. fl*. 2. 


Spitsbergen, appears small compared with ours. I 
have, however, seen leaves growing on vigorous young 
shoots and saplings of Tilia trees in cultivation that 
were almost as large as the fossil leaf from Alaska. 
Heer 91 also described and figured some fragmentary 
leaf remains from the Tertiary of Alaska under the 
name TtUa alaskana , which he compared with his T. 
malmgreni, but remarked that the coarser dentition of 
T. alaskana served to differentiate them. Other leaf 
remains, closely similar to T. alaskana , from the Ter¬ 
tiary of Sakhalin, were described and figured by the 
same author 9 * under the name T. sachalinensis. The 
fossil species that appears to approach ours most 
closely is Tilia speciosissima Knowlton, 93 from the 
Eocene of Colorado, which is larger than either of the 
three species described by Heer, but only about two- 
thirds the size of ours. 

Locality: Kootznahoo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX) ; collected by W. W. Atwood In 1907 
(lot 4390). 

Tilia sp.? Hollick 

Plate 81* figure 6 

This fragmentary leaf is too imperfect for specific 
description, but the indications appear to be that, 
except for its smaller size, it was similar to Tilia notor 
bilis, the species last described, and this inference is 
strengthened by the fact that they are both included 
in the same collection. It may be merely a small form 
of that species. 

Locality: Kootznahoo Inlet, Admiralty Island, southeastern 
Alaska (original no. IX) ; collected by W. W. Atwood in 
1907 (lot 4390). 

Qenu« GREWIA Linnaeu» 

Grewia crenata (Unger) Heer 

Plate 84, figure 1 

Qrewia crenata (Unger) Heer, Flora tertiarla Belvetlae, vot. 
3. p. 42, pi. 109, figs. 12-21; pi. 110, figs. 1-11. Winter 
thur. 1859. 

Dombei/optis crenata Unger, Genera et species plaritaruro fo*- 
alUwn. p. 448, Vienna. lSW. 

Ficu* crenata (Unger) Unger, K. Akud. Wlss. [Wien), Muth.- 
naturwiss. Cl, Denkachr, vol. 19, p. 14. pi. 6, figs. 3-5. 
1860. 

Whatever may be thought of the specific identity of 
Ungers Ficus crenata with the leaves subsequently 
referred to the species by Heer, there can be little 
doubt that our specimen and others recorded from 
elsewhere in the New World are specifically identical 
with those from the Tertiary of Switzerland so re¬ 
ferred by Heer. The particular specimen with which 

Ilcer. O-wnld. Flora fossil!* nln-knno; Morn fossil;* nrcTlm, vol. 
2. no. 2, p. :w. id. 10. flxa 2. 3, i860. 

«* Heer, Oswald, Miocene Flora der Ineel 8achalin : Flora fosalUa 
arrtlca. voi. 5. no. 3. p. 47. pi. 12. figs. 6. 7. 1878. 

Knowlton. V. II., Geology "nd paleontology of the Raton Me*a 
and other region* In Colorado and New Mexico: U. 8. Geo). Survey 
Prof. Paper 101, p. 330, pi. 66, 1917 119181. 
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ours may be most closely compared is represented by 
Heer’s figure 3, plate 110, with a deeply cordate, 
almost auriculatc base. 

The species was recorded from the Eocene of Mon¬ 
tana, and a specimen was described and figured by 
Ward. 44 Other specimens, from the Miocene (?) of 
Oregon, were described and figured by Newberry; 08 
were recorded from the same region, but not figured, 
by Knowlton; 64 and were recorded from southwestern 
Canada by Penhallow. 81 

The resemblance of certain forms of the species to 
Popuhis zaddachi Heer 08 cannot be ignored in any 
critical comparison of the two species, and in many 
instances it is exceedingly difficult, if not impossible, 
to differentiate satisfactorily between them, or to de¬ 
cide to which species a certain figure should be re¬ 
ferred. Nearly every author who has had occasion to 
study and compare the two species has discussed this 
difficulty; and it may be pertinent to remark, in this 
connection, that I have been somewhat influenced in 
referring our specimen to Grewia crenata rather than 
to Popidus zaddachi by the fact that the genus Grewia 
is abundantly represented in the fossil flora of the 
locality by the closely related species next described, 
whereas no specimen of Populvs zaddachi has been 
recognized in it. 

Locality: Yukon River, south bank, Just above Rampart, 
central Yukon region (original no. 3AH 10) ; coUected by 
Arthur Rollick and Sidney Paige In 1903 (lot 3247). 

Grewia orbiculata Hollick, n. ap. 

Plate 83, figures 1-4; plate 84, figures 3-5 

Leaves orbicular or suborbicular, varying in diam¬ 
eter from 4.75 to 12 centimeters, cordate to cordate- 
auriculate at the base; margin coarsely crenate, mostly 
from about the middle upward, entire or undulate be¬ 
low'; venation 5- or 7-palmate from the base; lateral 
primaries consisting of one strong inner or upper pair 
and one or occasionally two weaker outer or lower 
pairs, the inner pair starting at acute angles of diver¬ 
gence from the midrib, soon bending inward and ex¬ 
tending upward subparallel with the midrib, the outer 
pair or pairs divergent or bent downward, simulating 
or approximating basilar branches or secondaries of 
the inner pair, all irregularly branched from their 
outer or lower sides, the branches becoming campto- 
dronie, with tertiary veinlets extending from the loops 

** Word. L. F.. Synopsis nf the flora of tbe Laramie croup: U. 8. Ceol. 
Survey «?b Ann. Rept.. p. 555. pi. 54. flg. 13. 1886: Type* of the Lar¬ 
amie flora : V. 8. Ocol. Survey Bull. 37. p. 85. pi. 39. flg. 1, 1887. 

*“ Newberry, J. 8.. The later extinct floras of North America r U. 8. 
Gool. Surrey Mon. 35, p. 120. pi. 46. ft«. 2; pi. 48. figs. 2, 3. 1898. 

" Knowlton, F. H.. Fossil florn of the John Day Unsin. Ore* >n ; U. 8 
Oeoi. Survey null. 204. p. 80. 1002. 

91 1'rohnllow. D. I\, Report on Tertiary plants of British Columbia: 
Canada Geol. Survey Rept. 1013, p. 58. 1908. 

“llecr. OawnM. Flora fertturln Helvetia*. vol. 3, p. 307. 1859; Mio¬ 
cene Flora von Norlgr^nland : Flora fnsaltls arctlca. vol. 1. p. 98. pi. 
6. A»:h. 1-4; pi. 13. flg. lb. 1868. 


to the marginal crenations and undulations; secondary 
veins weak, irregularly disposed, two on each side of 
the upper part of the midrib, from which they diverge 
at various angles and ultimately merge into the ter¬ 
tiary venation, through which they connect with the 
inner lateral primaries and midrib. 

This species is so closely like Grewia crenata 
(Unger) Heer, the species last described, that I was 
at first inclined to regard them as specifically iden¬ 
tical. Most of our specimens, however, are much 
larger than any figured specimens of G. crenata, and 
even our smallest are about the size of the largest else¬ 
where depicted. They are also more rounded or 
orbicular and are not inequilateral or oblique at the 
base. 

Our specimens appear to compare more nearly with 
the type figures of Ficus [Dombeyopsu] crenata 
Unger 08 than with any of the published figures of 
Grewia crenata (Unger) Heer by Heer or any of the 
several other authors who have depicted specimens of 
the species, and it is of interest to note that Unger 080 
protested against the merging of the two species by 
Heer in the following words: 

Herr O. Heer zleht meine Donibeyoptis crenata zu seiner 
Grewia crenata. Es steht ralr keln Urthell liber Ole Schwelxer 
Pelrefacte zu: was aber die In rede stebende Pflanze von 
Trofalacli betrlfft, so sprlcht der laoge Blattsttel und die 
deutJlche Kerbung de« Blattrandes, offenbar gegen eine Verein- 
lgung mit Grewia, die rich (lurch kurzgestlelte BUUter und 
scharfe Zahnung des Randes vor alien Hhnlicben Formen 
auszelchnen. 

American specimens of Grewia crenata were de¬ 
scribed and figured by Ward 70 and by Newberry, 71 
and a comparison of these figures with those by Heer 
clearly indicates specific identity; but they could 
hardly be regarded as anything more than genetically 
related to ours. Specimens from Spitsbergen, how¬ 
ever, referred by Heer 78 to Grexcia crenata , arc so 
closely similar to our smaller specimens that they 
might be regarded as specifically identical; and the 
same might be said of his Grewia cremilotaj 3 which 
is almost indistinguishable, as far as the figures are 
concerned, from the associated figures of G. crenata . 
Our specimens also closely resemble Grexcia anricu- 
lata Lesquereux. 74 from the Miocene of Oregon, which 
Lesquercux compared with G. crenxdata and remarked 

•1‘nger. Franx, Oencra et species plantnrum fofttlllum, p. 4 48, Vi¬ 
cuna. 1850 (— Ifombcyoptis crenata); 8yl1«ge plant ft rum fctslUara: K. 
Akad. Wins [Wien], Matb.-naturwlss. CL, DenHachr., rol. 19. |». 14. 
p|. 6. flgs. 3-6. I860. 

Idem <SyI1og*l. p. 15. 

** Ward. L F.. Synnputs of the flora of tbe Laramie group ; V. 8. 
Geol. Survey 6th Ann. Kept., p. 555, pi. 54. flg. 13. 1886 ; Types of the 
Laramie flora : U. 8. Oeol. Survey Bon. 37, p. 86. pi. 39. flg. 1. 1887. 

n Newberry. J. 8.. Tbe Inter extinct florae of North America : V. S. 
Geo). Survey Mon. 35. p. 120. pi. 46. flg. 2; p!. 48, tigs. 2, 3, 1898. 

"Heer. Oswald, Beltrttge sur fossileu Flora Spltxbergcna: Flora fos¬ 
sil)* aretlea. vol. 4. no. 1, p. 84, pi. 19, figs. 12a-14, 1876. 

Idem. p. 85. pi. 16. flu 9b: pi. 19. flga. 16. 17. 

" Losquereux. Leo. The Cretaceous and Tertiary floras: V. S Gto 1. 
Survey Terr. Kept., rol. 8. p. 252, pi. 55. fig- 1, 1888. 
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that w it may be the same species.” Recognition or 
nonacceptance of specific and varietal differences, in 
connection with leaves as closely alike as ours and 
(hose of the two species last mentioned, may be re¬ 
garded as merely an expression of personal opinion. 

Localities: Yukon River, south bank, just above Rampart, 
central Yukon region (original no 3AH 10); collected by 
Arthur Holllck and Sidney Paige In 1903 (lot 3247) (pi. 83, 
figs. 1-4; pi. 84, figs. 3, 4). Yukon River, north bank, at 
Drew's mine, central Yukon region (original no. 14) ; collected 
by W. W. Atwood In 1907 (lot 4708) (pi. 84. fig. 5). 

Grewia zizyphoiden Hollick, n. up. 

Plate 84, figure 2 

Leaf lanceolate-ovate, about 4.75 centimeters in 
length by 3.75 centimeters in maximum width, rounded 
or somewhat cordate at the base; margin finely ser¬ 
rate-dentate, except at the base, where it is entire; 
venation 5-palmate from the base, consisting of a mid¬ 
vein and two pairs of lateral primaries, the inner pair 
stout, diverging at acute angles from the base of the 
midrib, soon bent and continuing upward almost par¬ 
allel with the midrib, irregularly branched on the 
outer sides, the branches merging by a series of loops 
into the obscurely defined outer pair of lateral pri¬ 
maries, which thin out and disappear close to the mar¬ 
gin just above the middle of the leaf; secondary veins 
obscure, weak, irregularly spaced, connecting the up¬ 
per part of the midrib with the inner pair of lateral 
primaries; ultimate venation craspedodrome through 
veinlets extending from the marginal loops to the den¬ 
titions. 

This leaf, to which I have given a new specific 
name, appears to be sj>ecifically identical with one 
from the Eocene (Fort Union formation) of Montana 
referred to Grewia crenata (Unger) Heer by Ward. 76 
The symmetry of these leaves and their sharply den¬ 
tate instead of crenate margins certainly serve to dif¬ 
ferentiate them specifically from Grewia crenata as 
defined and figured by Heer, Tfl and in this connection 
it is interesting to note the opinion expressed by 
Ward, 77 in his discussion on the specimen mentioned: 

The parts of the leaf that are present ore very perfectly 
preserved, and upon close Inspection It appears that the mar¬ 
gins, Instead ot being crenate, are minutely sharply serrate, 
the teeth being usually provided with short nervelets from the 
arches of the secondary system. Whether this is sufficient to 
remove It from this species or even from the genus I will not 
now attempt to decide. Should the latter be necessary the 
Rhamneae would seem to be the order Into which It must 
find Us way, where it will find analogs in PaUurvs, CeanotKvt, 
Zisyphm, etc. 

"Ward. L. F„ Synopala of the flora of the Laramie group : U. 8. 
Oeol. Survey 8tb Ann. Rept.. p. 555. pi. 54. flg. 13, 1886; Types of the 
Laramie flora: U. 8. Oeol. Survey Bull. 87. p. 85. pi. 39, flg. 1, 1887. 

"Ilrer. Oswald. Flora tertlarla HelretUe. vol. 3. p. 42. pJ. 109. 
flg«. 12. 12b, 12c; pi. 110, flg*. 1-11. Winterthur. 1SS9. 

" Ward, L. F., op. cit. (Bull. 37), pp. 85-86. 


I am also inclined to think that certain leaves from 
the upper Eocene (Clarno formation) of Oregon, re¬ 
ferred to Grewia crenata by Newberry, 7 ® should be in¬ 
cluded in the same category with Ward’s specimen 
from Montana and with ours from Alaska. Generi- 
cally their relationship appears to be with Grewia as 
paleobotanically recognized, although it is difficult to 
differentiate them from certain species described and 
figured under the genus Zizyphus. as for example Z. 
meekii Ijesquereux, 7 * in regard to which the author 
remarked that it “ is comparable also by the shape of 
the leaves to Grewia tf'enata of Heer.” 

We may also compare our figure with those referred 
to Grewia crenata by Engelhardt,* 0 from the Tertiary 
of Bohemia, and, if Engelhardt’s identifications are 
accepted, we must include our specimen with his under 
that name. 

The differentiation or segregation of Grewia crc- 
nata, G. orbiculata , and G. zizyp\oidcs may, for the 
present, be regarded as open to discussion. 

Locality: Cblgnik River, opposite Nun Point, Alaska Penin¬ 
sula (original no. 57); collected by W. W. Atwood and XL M. 
Eakin in 1908 (lot 5298). 

Genus QREWIOPSIB Ssporta 
Grewiopeis grandicalus Hollick, n. sp. 

Plate 87. figure 1 

Leaf ovate-oblong, about 13.5 centimeters in length 
by 8.75 centimeters in maximum width, at about the 
middle, petiolate, broadly cuneate at the base; margin 
entire at the base, finely wavy dentate and wavy un¬ 
dulate above; venation pinnate; secondary veins six or 
more on each side, irregularly spaced and disposed, 
ascending, diverging at acute angles from the midrib, 
the lower two opposite, with irregularly disposed and 
spaced branches from the under sides that form vari¬ 
ous angles with their supporting veins and terminate 
in the adjacent marginal inequalities, the upper ones 
branched distad from their under sides, all apparently 
camptodrome; tertiary venation bent, flexed, forked, 
and subtending various angles with the secondaries. 

The imperfect condition of this specimen renders 
complete description of its characters impossible. The 
apical portion is lacking, and the margin, in its upper 
part, is not clearly defined. It ap]>ears to be entire 
and undulate. This appearance, however, may be due 
to infolding; and a dentate condition similar to that 
of the part immediately below might have existed. If 
such whs the actual condition, then the secondaries and 

n Newberry. J. 8.. The l*ter extlcct floras of North America: U. 8. 
Geol. Survey Mon. 35. p. 120. pi. 40. flg. 2; pi. 48. flga. 2. 3. 1898. 

» LeaQuereux, Leo. The Tertiary flora : U. 8. Cool. Survey Terr. Kept., 
vol. 7. p. 275, pi. 51. flf». 10-14. 1878. 

* Engelhardt, Hermann. Die Tertlflrflora des Jesultcngraliena bel 
KumtrnfItx in NordbOhmen : K. leop.-carol. deutsch. Akad. Natorf. Nova 
acta, vol. 48. no. 3. p. 347 (51). pi. 17 (10). figs. 33-35: pi. J8 (11). 
flgs. 20, 24. 25; pi- 19 (12). flga. 1-4, 1885. 
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their branches would probably terminate in the denti¬ 
tions. In that event we should have a leaf similar in 
appearance and general characters to Grewiopsis cred~ 
neriaefomtis (Saporta) Saporta, 81 from the Eocene of 
France. Generic relationship, at least, appears to be 
strongly indicated, if comparison is made between the 
two figures, and it is possible that other specimens 
from Alaska and France, more perfect than those 
figured, might indicate mutual specific identity. 

Locality: Chignlk River, opposite Nun Point, Alaska Penin¬ 
sula (original no. 57); coUeeted by W. W. Atwood and H. M. 
Kakln In 1606 (lot 5208). 

Grewiopsis frustratorius Hollick, n. sp. 

Plate 86. figure 1 

Leaf ovate-oblong or ellipsoidal, about 13 centi¬ 
meters in length by 10 centimeters in maximum width, 
long-petiolate, rounded toward and apparently ab¬ 
ruptly truncate at the base; petiole 4 centimeters in 
length; venation pinnate; secondary veins irregularly 
alternate, ascending, more or less flexuous, branched 
from their under sides distad, craspedodrome, 5 or 6 
on each side of the midrib and diverging from it at 
acute angles, the two lowest with 5 or 0 branches from 
the under sides that form acute angles with their sup¬ 
porting veins and terminate in the inequalities of the 
margin; margin entire and undulate below, becoming 
undulate or wavy-dentate above, the dentitions receiv¬ 
ing the termini of the main veins and their branches; 
tertiary venation obscure, apparently almost straight 
or somewhat flexed and at right angles to the sec¬ 
ondaries throughout. 

The imperfect condition of this specimen renders 
accurate description or satisfactory comparison with 
other figured species impossible. In shape it is, ap¬ 
parently, more or less comparable with Grewiopsis 
grandiculus, the species last described, except for the 
rounded truncate base. It may also be compared with 
one of the figures of Grewiopsis popxdifolia Ward,* 1 
from the Eocene of Montana. The much smaller size 
of that species, however, would seem to eliminate it 
from further consideration. 

Grewiopsis defectivus Hollick, n. sp. 

Plate 86. figure 2a 

Leaf ovate-ellipsoidal, about 15 centimeters in 
length by about 10 centimeters in maximum width, 
cuneate and somewhat decurrent at the base; venation 

n Saportu, Canton de. Prodrome d’une floro dea travertins 

andena de S4zanoe: Soc. g*ol. France M4m.. vol. 8, no. 3. p. 404 (116), 
pi. 24 (13). Off. 7, 1868. -geconnla crcdneria'/ormis RBporta. An 
ntlea 8d. oat., rtr. 0. Botanlque, vol. 3, p. 46. 1865 ; fitodca aur la 
vacation du and eat de 1ft France A 1'epoque tertlalre, vol. 2, pi. 1. p. 
41. 1866. 

••Word. L. F.. Synopala of the tlora of the Loramie group: U. S. 
Ccol. Survey 6tb Ann. Rept., p. 566. pi 55. fl*. 10. 1886; Type* of the 
Laramie flora: U. S. Geol. Survey Bull. 37, p. 90, pi. 40, Or 5. 1887. 


pinnate; secondary veins opposite or subopposite, 
ascending, branched from their under sides distad, 
craspedodrome, apparently 5 on each side of the mid¬ 
rib and diverging from it at acute angles, the lowest 
pair suprabasilar, with a minor pair of basilar veins 
below and 4 or more branches that spring from and 
form acute angles with the under sides, the branches 
apparently becoming camptodrorae close to the mar¬ 
gin; margin entire below, remotely dentate above, the 
dentitions receiving the termini of the secondaries and 
their branches; tertiary venation subtending various 
angles with the midrib and secondaries, the veins 
flexed, bent, or forked. 

This specimen, like the one last described, is so im¬ 
perfectly preserved that accurate and satisfactory 
comparison with other figured species is not possible. 
In common with Grewiopsis frustratorius , it also is 
suggestive of G. grandiculus Hollick (see p. 147), and 
there is also no very great difference between our spec¬ 
imen and G. popidifolia Ward 88 and G. vibismifolia 
Ward, 84 from the Eocene of Montana; but these may 
all be distinguished from our specimen by the smaller 
size of their leaves and, with the exception of G . vibur - 
nifolia , by their conspicuously broader bases. In con¬ 
nection with these species it is interesting to note 
Ward’s remark 86 that “these three impressions [ 6 . 
populifolia] * * * are perhaps sufficiently simi¬ 
lar to be grouped together as one species*, and it is 
possible that the form last described [Grevnopeis 
viburnifolia\ * * * may belong with it. • * • 
They have a strong general resemblance to the larger 
Sezanne forms (G. credneriaeformic Saporta, G. ani- 
somera Saporta, and G. tiliacea Saporta).” 

Locality: South side near the head of Hamilton Bay, Kupre- 
anof Island, southeastern Alaska, Intermediate of three hori¬ 
zons (original no. IV); collected by W. W. Atwood In 1607 
(lot 4361). 

Grewiopsis congerminalis Hollick, n. sp. 

Plate 85, figures 5, 6 

Leaves elliptical-ovate, from 9 to 11 centimeters in 
length by 5 to 8 centimeters in maximum width, rather 
abruptly narrowed above to an acute or acuminate 
apex, curved below to a cuneate, somewhat decurrent 
base; margin sinuate-dentate toward the apex, the 
teeth becoming less conspicuous and wider apart prox- 
imad and wanting in the basal region; venation 
pinnate-subpalmate, craspedodrome; secondary veins 
diverging at acute angles from the midrib, ascending 
mostly opposite or subopposite or the upper ones alter- 

"Ward, L. F., SyoopMii of the flora of the Lnrnmle group: O. S. 
Geol. Survey Otb Ano. Rcpt.. p. 566. pi. 55, fl*f. 8-10. 1886: Types of 
the Laramie flora.: U. S. Ocol. Survey Bull. 37, p. 90, pi. 40, 5p». 3-6. 
1887. 

"Idem (6th Ano Rept.). p. 565, pi. 55. fl*. 7: (Bull. 37), p. 80. p». 
40. flg. 2. 

* Idem (Bull. 7). p. 91. 
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nate, lower pair simulating lateral primaries, supra- 
basilar, curved or bent outward and more or less flexed, 
branched from the under sides, next two above 
branched three times from the under sides distad, the 
next two twice branched in a similar manner, those 
above once branched or simple, each main vein and 
branch terminating in one of the marginal dentitions; 
tertiary venation curved, bent, flexed, forked, and con¬ 
nected by cross venation, forming a network of irregu¬ 
lar-shaped, coarse, and fine areolae in the interspaces 
between the secondaries and between their branches. 

These leaves, which I have ventured to describe as 
representing a new species, are similar in appearance 
to one of the leaves described and figured by Ward B0 
under the name Grewiopsis pojndifolia. This partic¬ 
ular leaf is represented by his figure 9, plate 55, and 
figure 4, plate 40, and if these were the only repre¬ 
sentations of the species it would be difficult to differ¬ 
entiate our leaf from them; but the other leaves that 
are figured and included in the original description 
differ considerably and could hardly be regarded as 
specifically identical with ours. 

Localities: Upper Yukon region, Seveutymlle Creek, half a 
mile below mouth of Mogul Creek (original no. 10) ; collected 
by W. W. Atwood in 1907 (lot 4711) (pi. 86, fig. 5). 

Chignik, about 200 yards south of the native village, Chlgnik 
Bay, Alaska Peninsula (original no. 9GG) ; collected by T. W. 
Stanton in 1904 (lot 3519) (pi. 85, flg. 6). 

Grewiopsis alaskana Hollick, n. sp. 

Plate 85, figures 1-4 

Leaves ovoid, about 6.5 centimeters in length by 6.5 
to 6 centimeters in width across the middle, cordate 
or truncate at the base, blunt at the apex; margin 
entire near the base, crenate-dentate above; venation 
pinnate, campto - craspedodrome; midrib slightly 
curved, apparently bent to one side at the apex; low¬ 
est. secondary veins basilar, opposite, with 5 or more 
branches from their under sides; upper secondaries 
snbopposite and alternate, irregularly spaced, all 
forming almost uniform angles of 40° to 45° with the 
midrib, flexuous, occasionally branched from the 
under side toward their extremities, curving upward, 
the lower ones becoming camptodrome, with veinlets 
extending from the loops to the adjacent marginal 
dentitions, the upper ones craspedodrome. 

This species resembles Grewiopsis pojndifolia 
Ward,* 1 from the Eocene (Fort Union formation) of 
Montana, more especially his figure 10, plate 55, and 
figure 5, plate 40. The generic identity of our leaves 

** Ward, L. F., Synopsis of the flora of the Laramie group : U. S. 
Geol. 8urvey Oth Aon. Rept., p. 550, pi. 55. fljr*. 8-10. 1886; Typea 
of the Laramie flora: U. S. Geo!. Surrey Bull. 37, p. 80, p!. 40, flga. 
3-5, 1887. 

w W«rd, L. F., Synopsla of the flora of the Laramie icronp: U. S. 
Geol. Survey 6th Aun. Rept., p. 556, pi. 55, figs 8-10, 1886; Types of 
the Laramie flora : U. S. Geol. Survey Bull. 37, p. 00, pi. 40, flgi. 3-5, 
1887. 


with these is unmistakable, but the bases of Ward’s 
specimens are more or less abruptly cuneate and, with 
the exception of those shown in his figures 10 and 5, 
are much larger than ours. The Alaska leaves may 
also be seen to resemble Grewiopsia orbiculota (Sa- 
porta) Saporta, 18 from the Eocene of France, but this 
species is much smaller than ours. 

Localities: Cniguik, about 200 yards south of native village, 
Clilgnlk Bay, Alaska Peninsula (original no. 956) ; collected 
by T. W. StMQtoo In 1904 (lot 3519) (pi. 85, flg. 1). Eska 
Creek, Matanuaka coal field, Matanuska-Cook Inlet region; 
collected by Theodore Chopin In 1010 (lot 5897) (pi. 85, figs. 

I). 

Genua APEIB0PSI8 Heer 
Apeibopaia? discolor (Lesquereux) Lesquereux 

note 81, figure 3 

Apeibopsist discolor (Lesquereux) Lesquereux, U. 8. GeoL 
Surrey Terr. Kept, vol. 7, p. 259, pi. 46, figs. 4-7, 1878. 
Rhamnus discolor Lesquereux, U. S. Geol. Survey Terr. Ann. 
Kept, for 1872, p. 398, 1873. 

RhamnvsT discolor Lesquereux, U. 8. Ocol. Survey Terr. Kept., 
vol. 7, p. 280, pL 52, flg. 17, 1ST78. 

The single specimen of this species from Alaska 
agrees more or less satisfactorily with Lesquereux's 
figure 6, from the Eocene of Wyoming. It does not 
appear to have been recorded heretofore from else¬ 
where than the original stations in Wyoming. 

Locality: Near summit of mountain 3 miles south of east 
end of King Salmon Lake, Alaska Peninsula (original no. 24); 
collected by W. R. Smith In 1922. 

Family MALVACEAE 
Genui ABUTILON Gaertner 
Abutilon eakini Hollick, n. ap. 

Plate 118, figure 3 

Leaf cordate, apiculate, petiolate, 10.5 centimeters 
in length by 9.5 centimeters in maximum width; mar¬ 
gin irregular, coarsely crenate-dentate; venation tri- 
palmate from the base, craspedodrome; lateral pri¬ 
maries ascending, with 7 or more secondaries curving 
upward from the outer side, with similar tertiary 
veins toward their extremities, each terminating in a 
marginal dentition; secondaries from the midrib ir¬ 
regularly disposed and spaced, diverging at obtuse 
angles, the lower ones connecting with the inner sides 
of the lateral primaries, the upper ones ascending, 
curved inward and apparently terminating in the 
margin; petiole stout. 

This specimen was at first compared with certain 
leaves that had been referred to the genus PopvJus , 

M Saporta. GaiioD de, Prodrome d'une flora foeatle des travertins 
•nolens de 8**aoD«: Soc. g4ol. France M4m., s*r. 2. vol. 8. do. 3. p. 411 
(123), pi. 32 (»). flgs. 11, 12. 1868. 
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such as P. nebraxcensis Newberry ” and, in particular, 
P. nebrasccnxis gr<mdident<Ua Lesquereux ** as far as 
may be determined by Lesquereux’s description, 
which was not accompanied by any illustration. 
Whatever may be thought, for or against the possible 
generic relationship between our specimen and those 
above cited, I am inclined to believe that the charac¬ 
ters of our specimen indicate relationship with Abu - 
tilon or some other genus of the Malvaceae, rather 
than with PojntJ.us. 

The specific name is given in recognition of the 
work of the collector, Mr. H. M. Eakin. 

Locality: Shore east of Point Divide, between Herendeen 
Bay and Port Moller, Alaaka Penlaqola (original no. 82); 
collected by W. W. Atwood und H. M. Kakui in 1008 (lot 5188). 

Abutiloa ap.T 
Plate 31, figure 3b 

This specimen is too fragmentary for either descrip¬ 
tion or satisfactory comparison, but it is suggestive of 
the Malvaceae and may be generically related to 
Abut dan eakini , the species last described. The por¬ 
tion of the leaf that is preserved has strong and well- 
defined characters, which should serve to identify it in 
the event of a more perfect specimen being found. 

Locality: Chignik River opposite Nun Point, Alaska Penin¬ 
sula (original no. 57) ; collected by W. W. Atwood and H. M. 
Eakin in 1908 (lot 5298). 

Family BOMBACACEAE 
Genus EAMTEA Schlechtendahl 
Ham pea conditionals Hollick, n. sp. 

Plate 118, figure 1 

Leaf ovate-lanceolate, 11 centimeters in length by 7 
centimeters in maximum width, tapering above to an 
acuminate, narrowly cuneate apex, rounded below to a 
broadly convex base, petiolate; petiole 3 centimeters or 
more in length; margin entire or, possibly, minutely 
crenulate-dentate; venation tripalmate from a distance 
of about 3 millimeters above the base, apparently 
camptodrome throughout; lateral primaries diverging 
at acute angles from the midrib, curving upward and 
joining the lower secondary veins close to the margin, 
at a distance of about 2 centimeters from the apex, 
branched from their under or outer sides, the branches 
ascending, curving upward, and becoming campto¬ 
drome close to the margin; secondary veins irregu¬ 
larly disposed and spaced, diverging at angles of about 
45° from the midrib, curved or bent rather abruptly 

•Newberry, J. 8., Note* on the later extinct florca of North Amer¬ 
ica: Lyceum Nat. I Hat. |New York! Anna!*, vol 0. pt. 1. p. 62. 
1868: The later extinct floras of North America: U. 8. Ceol. Survey 
Mon. 3.», p. 47, pi. 27, Am. 4, 5. 1«98. 

w I.eaquereux, Leo. Fossil plants collected at Golden. Colo.: Harvard 
Coll. Mvjb. Corap. Zoology Bull., vol. 10. no. 3. p. 47. 1888. Not Popu- 
t*8 ffrandidentatn Mlchaux, 1803. 


upward and merging into one another close to the 
margin, the lower ones alternate, the upper two pairs 
opposite; tertiary veins more or less curved or flexed, 
occasionally branched, and approximately at right 
angles to the supporting primaries and secondaries 
throughout. 

The validity of this species may perhaps be ques¬ 
tioned, as it is closely similar in its main characters to 
Protoficus crcnulata Saporta, 91 from the Eocene of 
France, from which it is distinguishable only by the 
character of the margin, which in ours is entire or so 
minutely dentate as to appear entire, whereas in Sa 
porta’s species the margin is conspicuously dentate 
except in its lower part, where it is entire. 

It has also a surficial resemblance to the leaf de¬ 
scribed and figured under the name Cinnamomum 
viississippicnse Lesquereux,” from the Eocene of Mis¬ 
sissippi, and here again the question of possible mutual 
specific identity would appear to depend mainly upon 
the character of the margin in Lesquereux’s leaf, 
which is entire throughout. Our specimen, however, 
does not appear to be a Cinnamomum ,, and the genus 
Proto ficus has no definite systematic status. The spec¬ 
imen may, however, be satisfactorily compared with 
leaves of certain existing species of the malv&ceous 
genus Ham.pea , a genus of tropical distribution, and I 
have decided so to refer it. 

Localities: Yakutat-Copper River region, Yakutat Bay, west 
shore at Dalton’s coal outcrop (original no. 143) ; collected by 
R. S. Tarr In 1905 (lot 3879) (pi. 118, fig. 1). Talus slope at 
base of cliff, Kings River, east bank at coal camp 7 miles above 
mquth. Mataouska coal field, Matanuska-Cook Inlet region: 
collected by F. J. K«tz for G. C. Martin August 9, 1910. 

Family STERCULIACEAE 
Genas PTER0SPER1HTE8 Heer 
Fteroapermitea spectabilis Heer 

Plate 87, figure 2; plate 88, figure 2; plate 89, figures 2, 3 

Pteroipcrmites spcctabilia Heer, Contributions to the fossil 
flora of North Greenland; Flora fosaiiia arctlca, vol. 2, 
no. 4, p. 480, pi. 43. fig. 15b; pi. 53, figs. l-4a, 1869. 

Our specimen agrees perfectly, except in its larger 
size, with Heer’s figure 15b, plate 43. Our leaf, if 
entire, would be about 13 centimeters in length by 
about 10 centimeters in maximum width, whereas 
Heer’s figure measures about 7.5 by 4.5 centimeters. 
His subsequent figures (pi. 53, figs. l-4a), however, 
represent leaves that must have been fully as large as 
ours, and fragmentary remains from the Mackenzie 
River region in Canada, indicate leaves of even larger 

" Saporta. Gaston A e, Prodrome d'nne flore fondle den travertin* 
anctens de RHanoe : Soc. g4ol. France Mem., vol. 8. no. 3, p. 335 (67), 
pi. 27(0), fig. 5. 1808. 

" Lesquereax, Leo. in Dana. J. D., Manual of geology, p. 513. flg. 
794, 1863; On aperies of foa*U plants from tbc Tertiary of the State 
of Mississippi: Am. Plilloa. Soc. Trans., vol. 13. p. 418, pL 19. fig 2, 
1869. 
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size.® 3 The species is not recorded from elsewhere 
than Greenland, Canada, and Alaska, so far as I am 
aware. 

Localities: Matnnuska coal field. Matanusko-Cook Inlet 
region, strata beneath coal, Kings River; collected by Sidney 
Paige and Adolph Knopf In 1906 (lot 3965) (pi 87, fig. 2). 
Yukon River, south bank, 2 to 4 miles above Rampart, cen¬ 
tral Yukon region (original no. 15) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4710) (pi. 88, fig. 2). 
Chlgnlk, about 200 yards south of the native village, Chlgnik 
Bay, Alaska Peninsula (original no. 956) ; collected by T. W. 
Stanton in 1904 (lot no. 3519) (pi 89. fig. 2). Upper Yukon 
region. Seventymlle Creek, half n mile below mouth of Mogul 
Creek (original no. 10); collected by W. W. Atwood in 1907 
(lot 4711) (pi. 89, fig. 3). 

Pteroapermite* altera&ns Heer 

Plate 88, figure 1 

Pterospermitei alternant Heer, Contributions to the fossil flora 
of North Greenland: Flora fossilta arctlca, vol. 2, no. 4, 
p. 480, pi 54, flg. 3. 1869. 

It is very doubtful if this species should be regarded 
as distinct from Pterospermites spectabUis Heer. the 
species last described, for the reason that the only 
difference appears to be in connection with the lateral 
primaries, or 44 first strong secondary nerves ” as desig¬ 
nated by Heer, which are described as 44 opposite ” in 
P. speetdbilis and “ not opposite ” in P. alternant. 

Incidentally, in his discussion of P. altemans , Heer 
remarked that 44 This and the large leaf figured in my 
‘Flora arctioa ’ (pi. 49, fig. 8)® 4 belong to the same 
species. * * * Plate 13, figures 2-5, of my 4 Flora 
arctica’ 84 belong, I believe, to this species.” And in 
his discussion of Ficus? grotilandica ® 4 he stated that 
44 In my 4 Flora arctica ’ I have unfortunately placed 
two species under this name. Plate 13. figure 6, is 
correct; the other [figs. 1-5?] belongs, I believe, to 
PterospermitesP 

AH Heer's specimen’s came from the Tertiary rocks 
of Greenland, and the species, apparently, has not been 
recorded from elsewhere. There can be little question, 
however, in regard to the specific identity of the 
Alaska specimen with those from Greenland, and I am 
also inclined, in accordance with Heer’s description of 
Pterospermites altemans , to include in the species one 
of his figures designated P. spcctabilisf representing 
a specimen from the Eocene of the Mackenzie River 
region in Canada, in which the two basal secondaries 
are depicted as distinctly not opposite. If it were not 
for Heer’s apparent intention to maintain the two 
slightly different forms as specifically distinct, I 

••Heer, Oswald. Belt r Age tur Miocene□ Flora von N<mJ-Cu»nln : 
Flora fomnia arctlca. vol. 6, pt. 1. no. 3. p. 17. pi. 2. figs. I. 2. 1880. 

H Piru*t prtinlandlca Heer, Oswald, Miocene Flora voa Nordgrfln- 
land: Flora fomllis arctlca, vol. 1. 3868. 

• Heer, Oswald, Contributions to the fossil flora of North Green¬ 
land : Flora fossils arctlca. vol. 2. no. 4. p. 478, 1809. 

** Heer. Oswald. BeitrBge sur Mlooenen Flora von Xord-Canada : 
Flora fo&aills arctlca. vol. 8. no. 3. pi. 2. flg. 1, 1880. 
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should not have questioned their mutual specific 
identity. 

Locality: Upper Yukon region, Seventymile Creek, half a 
mile below mouth of Mogul Creek (original no. 10) ; collected 
by W. W. Atwood in 1907 (lot 4731). 

Ptero* per mites im pari l is Hollick, n. sp. 

Plate 89, figure 1; plate 00, figure 1 

Leaf oblong, about 12 centimeters in length by 9 
centimeters in maximum width, auriculate-cordate at 
the base, pctiol&te; petiole stout, becoming broader 
proximad; venation pinnate, camptodrome; midrib 
somewhat flexed, becoming conspicuously stout prox¬ 
imad ; secondary veins 4 or 5 on each side of the mid¬ 
rib, irregularly spaced and disposed, more or less 
branched from their under sides, diverging at acute 
angles from midrib, ascending, the extremities and 
branches becoming camptodrome, lowest two subop- 
posite, basilar, one conspicuously stouter than the 
other; tertiary venation curved, bent, and occasionally 
forked, and connected by cross venation at various 
angles. 

This leaf is either distorted or naturally inequilat¬ 
eral, and the secondary veins are apparently stouter 
on one side of the midrib than on the other, but the 
uncertainty that the6e represent normal characters 
renders it inadvisable to consider or to describe them 
as specific. In general appearance it is strongly sug¬ 
gestive of Pterospermites xahitei Ward,® 7 from the 
Eocene of Montana, but that species has a dentate 
margin and craspedodrome venation, whereas our 
specimen has an entire or slightly wavy margin and 
camptodrome venation. These characters of margin 
and venation, however, in connection with at least one 
species of the genus ( Pterospermites spectabile Heer, 
see p. 150), were not regarded by the author as specifi¬ 
cally significant or diagnostic, whether present or 
absent, hence it might be suggested that in connection 
with P. whitei also they could equally well be re¬ 
garded merely as varietal or form characters. 

Localities: Matanuska River, 4,200 feet below Moose Creek. 
Matanuska Cook Inlet region (original no. 3) ; collected by 
G. C. Martin in 1910 (lot 5892) (pi. 89. flg. 1). Anchorage Bay. 
Chlgnlk Bay, Alaska Peninsula (original no. 961); collected 
by T. W. Stanton and R. W. Stone In 1904 (lot 8523) (pi. 90. 
fig. 1). 

Pterospermites auriculaecordalns Hollick, n. sp. 

Plate 92. figures 1-5; plate 93, figures 1, 2 

Leaves varying in size, apparently ovate to ovate- 
oblong. with auriculate-cordate bases and wavy or 
coarsely crcnate-dentate margins; venation pinnate- 

•* Ward, I.. F., Synopsis of the flora of the Laramie group: U- S. 
Geol. 8urrey 0tb Ann. Rep?., p. 566. pi. 50. figs. 6. 6, 1886; Types of 
the I Jimmie flora: U. 8. Geol. Survey Bull. 37. p. 94. pi. 41, flg*. 6. 6. 
1887. 
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subpalmate, craspedodrome, the lower two of the main 
secondaries simulating suprabasilar lateral primaries, 
below which are one or more basilar, minor second¬ 
aries on each side of the midrib; secondary veins all 
irregularly spaced and disposed, somewhat crowded 
at the base of the leaf, forming mostly acute angles 
with the midrib, ascending, curving upward, the lower 
ones at more obtuse angles, branched from their under 
or outer sides, the upper ones branched or forked at 
their extremities or the ultimate ones simple, each 
main vein and branch terminating in one of the mar¬ 
ginal dentitions; tertiary venation curved and bent, 
approximately at right angles to the midrib and sup¬ 
porting secondaries throughout. 

It is with some hesitation that I have decided to 
describe these specimens under a new specific name. 
They appear to be intermediate in fprm between 
Pteroapermitea imparilis (the species last described) 
and P. dentatua Heer. 88 In P. bnparUia the margins 
are not dentate, as they are in the species under dis¬ 
cussion, and in P. dentatua the base is peltate or sub- 
peltate, whereas in our specimens it is auriculate- 
cordate. Incidentally it is of interest here to note 
that Newberry 88 described and figured certain speci¬ 
mens from the Cretaceous of the Yukon River region, 
Alaska, and referred them to P. dent-otxia , to which 
species they bear more or less of a resemblance. Sub¬ 
sequently, however, I studied and compared them with 
additional material from the Yukon River region and 
redescribed them as new species, under the names, re¬ 
spectively, Credneria inordinata maxima. Pseudo- 
protophyllum daJlu, and Pseudo protophyllum mag- 
num} This is one of the many instances that might 
bo cited which emphasizes the difficulty that often 
arises in trying to differentiate between leaves repre¬ 
senting the genera Pteroapermitea , Pacudoproto - 
phyUum, and Credneria. In the same category may 
also be included the genera Grewiopsis and Proto - 
phyllum . They all appear to be more or less closely 
related, but their systematic position in the Dicotyle- 
donae cannot be said to be satisfactorily determined. 
Stratigraphically the probability appears to be that 
Cretaceous species may properly be referred to either 
Protophyllum , Pseudoprotophyllwm, or Credneria , 
and Tertiary species to Pteroapermitea or Grevnopaia; 
but the entire group requires careful and thorough 
revision. 

Localities: Matanuska River, 4,200 feet below Mooee Creek, 
Matanuflka-Cook Inlet region (original no. S) ; collected by 
O. C. Martin in 1010 (lot 5802) (pi. 02, flga 1-5). Chlgnik, 
about 200 yards south of nutive village, Chigolk Kay, Alaska 


* Heer, Oswald. Miocene Pflanzeo rom Mackenzie: Flora fosatlls 

arctlca, rot. 1, p. 188 . pL 21 , fig. 15b; pi. 23, figs. 6 - 0 . 1868 . 

•• Newberry, J. S., The later extinct flora* of North America : U. 8. 
Geol. Scrvey Mon. 85. p. 133, pi. 53, figs. 1, 2 ; pi. 54. fig. 4. 1808. 

1 BoUIck, Arthur, The Upper Cretaceous floras of Alaska: U. B. 
Geol. 8urvcy prof. Paper 150, p. 86, pi. 58. flg*. 1. 2; p. 04, pi. 71, 
0g. 1; P- 05. p|. 72, flg*. 1. 2, 1030. 


Peninsula (original no. 958); collected by T. W. Stanton In 
1904 (lot 3519) (pi. 93, fig. 1). Matanuaka coal field, 4,800- 
foot point on traverse of Matanuska River west from Moose 
Creek, Mataouska-Cook Inlet region (original no. 4) ; col¬ 
lected by Theodore Chapin in 1910 (lot 5001) (pi. 98, fig. 2). 

Pteroapermitea dentatua Heer 

Pieros permit es dentatua Heer. Newberry, U. S. Geol. 8urvey 
Mon. 35, p. 133, pi. 53, figs. 1, 2; pi. 54, fig. 4, 185)8. 

The identification of this species by Newberry was 
based on certain specimens collected on the Yukon 
River by W. H. Dali in 1866; but it is evident that 
Newberry was not entirely satisfied with the identifi¬ 
cation, as he remarked that “ the leaves here repre¬ 
sented are probably not distinct from those described 
by Professor Heer 2 under the above name, although 
the fragments which he had did not permit him to 
give a full characterization or satisfactory figures” 
Newberry’s identification was subsequently discovered 
tc be erroneous and the specimens to be of Cretaceous 
age, and they were redescribed, refigured, and re¬ 
named. 8 They have no place in any Tertiary flora, 
and the above reference to them is inserted merely 
because they were originally described as belonging to 
a recognized Tertiary species and were thus recorded 
and generally recognized and so referred to in paleo- 
botanie literature. 

Pteroapermitea dentatua Heer is a poorly defined 
species, and I have not been able to identify it in any 
of the collections from Alaska. 

Pteroapermitea conjunctivas Hoi lick, n. sp. 

Plate 90, figure 2; plate 91, figures 1, 2 

Leaves ovate to ovate-ellipsoidal, from 12 to 18 cen¬ 
timeters in length by 8.5 to 12 centimeters in maxi¬ 
mum width, rounded below to a curved-truncate, more 
or less auriculate base, tapering above.to a cuneate (?) 
apex; margin undulate to wavy-dentate: venation pin¬ 
nate, craspedodrome; secondary veins irregularly 
spaced and disposed, mostly alternate, about 8 on each 
side, extending almost straight or somewhat flexed to 
the marginal region, where they are more or less bent 
upward, diverging at an angle of about 45° from the 
midrib, the lower ones branched distally, the basilar 
two somewhat arcuate and curved upward, with nu¬ 
merous branches from the under sides, each vein and 
branch terminating in one of the marginal dentitions; 
tertiary veins bent, forked, and flexed, diverging at 
various angles from the supporting secondaries, con¬ 
nected by cross venation, forming a coarse network of 
irregular shaped areolae. 

* Hecr. Oswald. Miocene PfUnzen vom Mackenzie: Florn fossil is arc* •• 
tlca. vol. 1. p. 138, pi. 21, fig. 15b: pi. 23, figs. 6-9. 1888. 

■ Rollick, Arthur, The Upper Cretaceous flora* of Alaska: tJ. 6. 
Geol. Surxej Prof. Paper 169. p. 66. pi. 58, figs. 1, 2; p. 94, pi. 71. 
fig. I; p. 95. pi. 72. figR. 1. 2. 1030. 
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These leaves, like many others that may be referred 
to the genus Pterospermit ea, are difficult to differen¬ 
tiate specifically from certain others in the same 
genus. They resemble P. imparilis (p. 151) in shape, 
but the dentate margin and straighter secondary veins 
of P. conjunctivus are distinguishing characters. The 
marginal dentitions and somewhat auriculate base are 
suggestive of P. auricuUiecordatu$ (p. 151), but that 
species differs conspicuously in its more rounded shape 
and in the more irregular characters of its secondary 
nervation. 

Localities: Chlgnik, about 200 yards south of native village. 
Chlgnik Bay. Alaska Peninsula (original no. 956) ; collected 
by T. W. Stanton in 1904 (lot 3519) (pi. 90, flg. 2). Anchor¬ 
age Bay, Chigulk Bay, Alaska Peninsula (original no. 961); 
collected by T. W. Stanton and II. W. Stone In 1904 (lot 
3623) (pi. 91, flg. 1). South side near bead of Hamilton 
Bay, Kupreanof Island, southeastern Alaska, intermediate of 
three horizons (original no. IV); collected by W. W. Atwood 
In 1907 (lot 4391) (pi. 91. flg. 2). 

Pteroapermites alaskana Knowllon 

Pteros permits* alaskana Knowlton, Alaska, vol. 4, p. 156, pi. 

26, flg. 2; pi. 32, Harriman Alaska Expedition, 1904. 

This well-defined species was described and figured 
by Knowlton in connection with specimens (U. S. Nat. 
Mus. nos. 30081 and 30080) collected by De Alton 
Saunders in 1899 at Kukak Bay, Alaska Peninsula. 

It has not been identified in any of the collections sub¬ 
sequently made in Alaska. 

Pteroapermites magnifolia Knowlton 

Ptorospermites magnifolia Knowlton. Alaska, vol. 4, p. 356, pi. 

31, Harriman Alaska Expedition, 1904. 

This species, described and figured by Knowlton, 
was based on specimens collected by De Alton Saun- 
ders in 1899 at Kukak Bay, Alaska Peninsula. The 
type specimen (U. S. Nat. Mus. no. 30088) is described 
as 23 centimeters in length by about 14 centimeters in 
width, but in the figure it is reduced to about 16 by 10 
centimeters. It has not been identified in any of the 
other collections of fossil plants from Alaska. 

Order PARIETALIS 
Family DILIEHIACEAE 
Genua DILLENIA Linnaeus 
Dillenia alaskana Rollick, n. up. 

Plate 94, figures 1, 2 

Leaves ovate-elliptical, 15 centimeters in length by 
8.75 centimeters in maximum width, tapering to the j 
apex, rounded to a broad cuneate base; margin finely I 
dentate above, with intermediate minor denticulations, ! 
becoming obscurely denticulate below, and entire at 
the base; venation simply pinnate, craspedodrome; 
secondaries irregularly disposed, about 9 on each side, 
diverging at approximately uniform angles of about 


45° from the midrib, curving rather sharply upward 
toward their extremities, each one terminating in a 
marginal dentition, with branchlets extending from 
the under sides and terminating in the adjacent dentic- 
ulations. 

If the generic determination of these specimens is 
correct, as it appears to be, they represent a new gen¬ 
eric clement in the known Tertiary flora of the New 
World and indicate relationship between that of 
Alaska and that of southeastern Asia at the time when 
this flora was in existence. The genus, in our existing 
flora, is of Australian and tropical Asiatic distribution, 
extending northward to the Philippine Islands, and is 
not represented in the flora of the New World. 

The fossil genus Dillenites Berry,* however, under 
which are included the four species and varieties next 
described, might be regarded as congeneric with DU- 
leiiitiy and in that event the distribution of the genus 
in the New World in Tertiary time would include the 
southern part of the North American continent as well 
as Alaska. 

Localities: Cbignik River, opposite Nod Point, Alaska Penin¬ 
sula (original no. 57) ; collected by W. W. Atwood and H. M. 
Eokin In 1906 (lot 5206) (pi. 94. flg. 1). Hamilton Bay, 
Kupreanof Island, southeastern Alaska (original no. 496); col¬ 
lected by C. W. Wright In 1904 (lot 7474) (pi. 94, flg! 2). 

Qenai D ILL E KITES Berry 
Dillenites microdentatus (Rollick) Berry 

Plate 97, figure 4 

Dillenites microdentatus (Ilolllck) Berry, U. S. Geo!. Survey 
Trof. Paper 91, p. 291, pL 75, flg. 3; pi. 77, flg. 1; pi. 114, 
flg. 6, 1016. 

Quercu* miorodentata Hollick, Louisiana Geol. Survey Special 
Kept. 5, p. 280, pi. 34 [figure three-fourths natural size], 
1899. 

It is, perhaps, questionable if the several leaf forms 
here included in the genus Dillenites under different 
varietal and specific names should be so differentiated, 
especially if comparison is made with the three speci¬ 
mens figured by Berry and referred to a single species. 
All of our specimens came from the same region, and 
?11 but one from a single locality; in most of the speci¬ 
mens the characters bv means of which they are dif¬ 
ferentiated are not well defined or are poorly pre¬ 
served; and all of them are more or less fragmentary. 
Individual differences may be discerned, however, 
more clearly than they can be described, and in the 
circumstances I have thought it advisable to differen¬ 
tiate the principal forms under three distinctive 
names, even though they may all be subsequently 
segregated under the original specific name. 

Locality: South aide near head of Hamilton Bay, Kupreanof 
Island, southeastern Alaska (original no. V); collected by 
W. W. Atwood In 3907 (lot 4389). 


4 Berry. B. W.. The lower Eocene floras of southeastern North Amer¬ 
ica: U. S. Geol. Surrey Prof. Paper 01. p. 291. 1916. 
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Dillenites ellipticus Hollick, XL sp. 

Plate 95, figures 1-3; plate 97. figure 1 

Leaves elliptical, from 9 to 26 centimeters in length 
by 4.5 to 14 centimeters in width; cuneate at base and 
apex; margin minutely serrate-denticulate above, en¬ 
tire below; venation simply pinnate, craspedodrome; 
secondary veins numerous, mostly alternate, parallel, 
curving upward close to the margin, forming angles 
of about 45° with the midrib in its lower part, the 
angles becoming successively more acute above. 

These leaves, to which I have ventured to give a new 
specific name, are more or less similar to DiUenite* mi- 
crodcntatus (Hollick) Berry, 4 from which they differ 
mostly in their broader elliptical shape, more obtusely 
cuneate base and apex, and finer denticulations. It 
should be noted, however, that Berry* referred to 
D. microdentatus certain leaves from the Eocene (Wil¬ 
cox formation) of Louisiana which appear to be more 
nearly like ours from Alaska than they are like the 
species to which they were referred; and we may, per¬ 
haps, regard it merely as a matter of personal opinion 
whether all these leaves should be recognized as forms 
or varieties of a single species. 

The genus Dillenites was founded by Berry to in¬ 
clude a certain type of leaves of which the general 
characters are surficially suggestive of Fagutt. Quer - 
m, and Ulrrvua and also of genera in families of more 
southern distribution, such as the Dilleniaceae and 
Ternstroemiaceae. A critical examination of the 
specimens seems to indicate that the correct syste¬ 
matic position of these leaves is with the Dilleniaceae 
rather than with the Fagaceae or Ulmaceae. and this 
idea is supported by the identification, in the same 
collection, of a number of specimens representing un¬ 
doubted tropical and subtropical genera, including cer¬ 
tain ones in the Cycadaceae. 

Localities: South side near head of Hamilton Bay, Kupre- 
anof Island, southeastern Alaska, lowest of three horizons 
(original no. 3) ; collected by W. W. Atwood In 1900 (lot 
4392) (pi. 90, figs. 1, 2). Hamilton Bay, Kupreanof Island, 
southeastern Alaska (original no. 496) ; collected by C. W. 
Wright In 1904 (lot 7474) (pi. 95, flg. 3). South side uenr 
head of Hamilton Bay, Kupreanof Island, highest in the 
series (original no. V) ; collected by W. W. Atwood In 1907 
(tot 4389) (pi. 97, fig 1). 

Dillenites ellipticus nlmifolius Hollick, n. var. 

Plate 96. figures 2-4; plate 97, figures 2, 3 

Leaves ovate-elliptical, somewhat inequilateral at 
the base, broadly wedge-shaped at the apex, about 11 

• Berry, E. W.. The lower Eocene floras of aoutbeaaterQ North Amer¬ 
ica : U. S. Grot. 8urv*y Prof. Paper 01, p. 291. pi. 75, flg. 3; pi. 77. 
flg. 1; pi. 114. flg. 5, 1910, — fluerrMi mtcrodonta Hollick. in Harris. 
O. D., ami Voatcb, A. C.. A preliminary reporr on the geology of 
LouIsJnua. p. 280, p). 34. 1899. 

•Berry, E. W., op. cit., pi. 77, Cg. 1; pi. 114, Og. 6. 


to 14 centimeters in length by 6.75 to 9 centimeters in 
width, petiolate; petiole 2.5 centimeters in length; 
margin sharply and doubly serrate-dentate above, be¬ 
coming more finely dentate or denticulate below and 
entire near the base; venation pinnate, craspedo¬ 
drome; secondary veins numerous, mostly alternate, 
occasionally opposite or subopposite, parallel, diverg¬ 
ing at angles of 40° to 50° from the midrib, the angles 
prevailingly more obtuse below than above. 

This variety is very similar to Dillenites ellipticus 
Hollick, the 9pecies last described, and it is evident 
that they should be regarded either as specifically 
identical or as varietal forms of the same species. Our 
figure 4 apparently represents the same species as a 
leaf from the lower Eocene (Wilcox formation) of 
J-ouisiana, referred by Berry ? to Dillenites microden- 
tatus (Hollick) Berry, 8 but the reference hardly ap¬ 
pears to be warranted by a comparison of the two 
figures. The generic identity of all these leaves, how¬ 
ever, cannot be doubted, and they indicate the con¬ 
temporaneity of the Tertiary flora of the Hamilton 
Bay region in Alaska with that of the Wilcox forma¬ 
tion in Louisiana. 

Locality: Head of Hamilton Bay, Kupreanof Island, south¬ 
eastern Alaska (original no. 16"); collected by B. M. Kindle iD 
1905 (lot 3653). 

Dillenites ceterns Hollick, n. sp. 

Plate 96. figure 1 

Leaf oblong-ovate, slightly asymmetric, 7.5 centi¬ 
meters in length by 4.5 centimeters in maximum width, 
rounded above to a broad, curved-cimeate apex and be¬ 
low to a truncate or obliquely subcordate base: margin 
minutely and uniformly denticulate; venation pinnate, 
craspedodrome; secondary veins numerous, 20 or more 
on each side, irregularly disposed, rather evenly 
spaced, the lower ones at more obtuse angles with the 
midrib than those above, and those on one side of the 
midrib at angles more obtuse than those on the oppo¬ 
site side, extending subparallel with one another al¬ 
most straight to the margin, where each terminates in 
one of the denticulations. 

This leaf appears to represent a form that is inter¬ 
mediate in size, shape, and dentition between the sev¬ 
eral forms included under the species and variety 
above described. As previously mentioned, however, 
it may be that all might, with ample support of prece¬ 
dent, be regarded as belonging to one and the same 
species. 

Locality: South side near head of Hamilton Bay, Kupreanof 
Island, southeastern Alaska (original no. Ill) ; collected by 
W. W. Atwood in 1907 (lot 4392). 


1 Idem, p. 291, pi. 77. flg. 1, 1910. 
• Idem, p. 201, pi. 75, flg. 8. 
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Oenui BATFBAUJA WiUdenow 
Saurauja alaak&na llollick, n. *p. 

Plate 93. figure 4 

Leaf irregularly obovate-panduriform, 11.5 centi¬ 
meters in length by 6 centimeters in maximum width, 
rounded at the apex, narrowed below to a somewhat 
inequilateral, cuneate base; margin minutely denticu¬ 
late above, entire and undulate below; venation pin¬ 
nate; secondary veins irregularly disposed and spaced, 
somewhat .crowded near the base, flexuous, curving 
sharply upward close to the margin, where they grad¬ 
ually approach and ultimately coalesce, the upper ones 
with fine veinlets on the outer sides, each of which ex¬ 
tends to and terminates in one of the adjacent mar¬ 
ginal denticulations; tertiary venation at right angles 
to the midrib and oblique to the secondaries through¬ 
out, mostly bent or flexed, forming oblong, quadri¬ 
lateral areolae. 

The family and generic relationships of this leaf 
have not been determined with certainty. In our 
existing flora the genus is represented by about 60 spe¬ 
cies, of tropical distribution, in Asia and America; but 
in the fossil form the genus has not heretofore been 
recognized in the New World and only sparingly in 
the Old World in the Tertiary of Europe. A fossil 
species that appears to somewhat remotely resemble 
ours is Sawaja [Saurauja] roborans Langeron,® from 
the Eocene of France. The resemblance, however, is 
indicative of family rather than generic relationship. 

A species that ours appears to resemble somewhat 
more nearly is Saurauja deformis (Unger) Ettings- 
hausen, 10 from the Tertiary of Croatia, originally de¬ 
scribed by Unger as a species of Juglans. In fact, it 
was the surficial resemblance of our leaf to Juglans 
and Hicoria —especially the latter—that caused me to 
hesitate about referring it to Saurauja; and other 
authors were evidently more or less in doubt in regard 
to the generic affiliation of the European species. 
Weber 11 accepted the name Juglans defomits and ap¬ 
plied it to a fragmentary leaf from the Miocene of 
Germany, in connection with which he remarked: 12 
“Ahneln in so hohem Grade den Blattern von Carya 
[Hicoria] alba, dass man fast geneigt wird, sie fur 
identisch zu halten.” 


• Langeron, Maurice, Contributions ft I'fttudc de In flore toastie de 
B4**nne: Soc. blst. nat. Autos Bull., rol. 18, p. 388 (10), pi. 5, fig. 
1 , 1000 . 

Ettlogwhaiwn, Constantin ton. Reltrttge lur KeontnlsB der fos- 
silen Flora von RadoboJ : K. Akad. Wits. (Wienl Slnungsber., vol. Cl. 
Pt. 1. p. 887 (59). pi. 11, 11*. 7, 1870. — Juglana Aeformlt Unger. 
Frans. Blltterabdrttck* bub ilera 8 cbwefelfl 5 t»e Ton SwobbowIc? In 
Oalkien : Haldlnger's Naturwlu. Abh.. vol. 3. pt. 1, no. 8. p. 126, 
p). 14, fig. 19, 1850. 

u Weber, C. O., Die Tertiftrflora der olcderrbelnlBchen BmunkoMen- 
formation: Pels eon tograpl) lea, rol. 2. p. 210 (96), pi. 23 (6), fig. 7. 
1851 11852). 

u Idem, pp. 210-211 (96-97). 


The indication of a tropical flora, as represented by 
the genus Saurauja, is consistent with a number of the 
floral elements found associated with our specimen, in¬ 
cluding cycads and fan palms. 

Certain fragmentary leaves from the Eocene of 
Wyoming that closely resemble our specimen were de¬ 
scribed and figured by Lesquereux 11 under the name 
Ficus alkaHna, and it appears probable that these 
specimens and ours are at least generically identical, 
and more perfect specimens than those thus far figured 
might indicate even closer relationship. 

Locality: Near head of Hamilton Bay, Kupminof Island, 
southeastern Alaska (original no. 05) ; collected by A. F. 
Buddington In 1022 (lot 7665). 

Order TH YM ELEALE8 
Family ELAEAGNACEAE 
Genus LEPARGYRAEA Raflnesque 
Lepargyraea weaveri Hollick, n. sp. 

Plate 03, figure 5 

Leaf narrowly ovate, 4 centimeters in length by 1.5 
centimeters in maximum width, tapering to the acu¬ 
minate apex, cuneate at the base; margin entire, some¬ 
what wavy; venation pinnate, camptodrome; midrib 
slender; secondary veins thin, irregularly spaced, al¬ 
ternate or some subopposite, diverging at various 
angles from the midrib, more or less curved upward, 
camptodrome, with obscurely defined minor campto¬ 
drome venation between the main loops and the 
margin. 

The discovery, in the Tertiary flora of Alaska, of a 
leaf that is apparently referable to the genus Lepar- 
gyraea or Elaeagnus is interesting, not only because 
neither of these genera has heretofore been recognized 
in the fossil flora of North America but also for the 
reason that they are represented by existing species 
that are native in Canada. 

The specific name is given in honor of Mr. C. E. 
Weaver, to whom we are indebted for Die collection 
of this and other specimens of interest from the region. 

Locality: Kachenmk Bay. Kenal Peninsula, MatnnuskaCook 
Inlet region, near entrance to Frits Creek (original noe. 1 and 
2) ; collected by C. E. Weaver In 1906 (lot 4131). 

Order KYRTAXE8 
Family COMBRETACEAE 
Genus TER Kill ALIA Linnaeus 
TermfnaHa ap.7 
Plate 93, figure 6 

This specimen is too fragmentary to serve as a basis 
for a specific description, as only the basal portion 
of the leaf is preserved. This is wedge-shaped, with 

“ Letquereux. Leo. The Cretaceous and Tertiary floras : U. S. Gcol. 
Survey Terr. Kept., vol. 8, p. 164. pL 44. flgs. 7-9. 1883. 
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an entire and apparently somewhat wavy or undulate 
margin. The thick midrib is its most conspicuous 
character. 

It appears to be closely similar to if not identical 
with a fragmentary specimen from the Eocene of 
Texas, described and figured by Berry 14 under the 
name Terminalia hilgardiana (Lesquereux) Berry, 
and identified as conspecific with Magnolia hilgardi- 
ana Lesquereux 18 from the Eocene of Mississippi. I 
am not in possession of all the facte and information 
upon which this identification was based and am there¬ 
fore unable to discuss whether or not the change in the 
generic name, as applied to Lesquereux’s specimens, 
was justified; nor do I think that critical comparison 
of Lesquereux’s figure with ours would result in any 
definite conclusion as to their mutual identity; but 
the generic identity of Berry’s fragmentary specimen 
with ours appears to be reasonably certain. 

Locality: Yakutat-Copper Biver region, elevation 1,000 feet 
above creek emptying into Berg Lake, where Happy Hollow 
trail passes around the shore (original do. 42); collected by 
G. C. Martin, Sidney Paige, and A. Q. Maddren In 1905 (lot 
3847). 

Family TBAPACEAE 
Genus TRAPA Linnaeus 
Trap* borealis Heer 

Trapa borealis Heer, K. Bvenska vet.-akad. ttfvers. Forb., vol. 
25, no. 1, p. 05, 1888; Flora fossilis alaskann: Flora fos- 
silis arctica, voL 2, no. 2, p. 38, pi. 8, figs. 8-14, 1809. 

Knowlton, U. S. Nat. Mus. Proc., voL 17, p. 228,1894; Geol. 
Soc. America Bull., vol. 5, p. 585, 1894; U. S. Geol. 
Survey 17tb Ann. Rept., pt. 1, p. 888, 1898. 

This species was based by Heer on bicornute fruits 
collected by Hjalmar Furuhjelm at Port Graham, 
Kenai Peninsula. No leaves were found associated 
with them, but their generic identity cannot be 
doubted. 

Similar fruits, associated with leaves of Trapa? rru- 
crophyUa Lesquereux, from the Upper Cretaceous (?) 
of Alberta, were referred to the species by Dawson; ls 
and other fruits of the same type but varying more or 
less in minor characters, from several different geolo¬ 
gic horizons and localities elsewhere in America, were 
described under various specific names by Knowlton 11 


u Parry. E. W., Tbe lower Eocene flora* of southeastern North Amer¬ 
ica : U. 8. Cool. Survey Prof. Paper 01, p. 825. pi. 02. fig. 2. 1010. 

*• Lesquereux, Leo, Botanical and paleontological report on the geo¬ 
logical State survey of Arkansas, In Oweo. D. D.. Second report of a 
geological recoonalHsance • • • of Arkansan, p. 310, pi. 6, fig. I, 

I860; On specie* of foatll plants from the Tertiary of the State of 
Mississippi: Am. Philos. Soc. Trans., vol. 18. p. 421, pi. 21. flg. 1, 1880. 
** Dawson, J. W., Note on the plants collected by Mr. O. M. Dawson 

from the lignite Tertiary defioslts near the 40th parallel, in Dawson. 
G. M., Report on the geology and resources of the region In tbe vi¬ 
cinity of the 49tb parallel, appendix A. p. 330. pi. 16, flg. 10. British 
North Amerlcsn Boundary Commission. 1875; On tbe fossil plants of 
the Laramie formation of Canada ; Roy. Soc. Canada Trans., rol. 4. sec. 
4. p. 31, pi. 2. flg. 19b, 1880. 

lt Trapa americana, from the Miocene (Payette formation) of Idaho.— 
Knowlton, F. H.. Tbe fossil plants of tbe Fnyette formation : U. 8. 
Geol. Survey 18th Ann. Kept., pt. 3, p. 733. pi. 102. flg. 7a, 1898. 
Trapa t occMfntali*. —Idem. p. 734, pi. 102, fig. 7b. 


and by Berry. 18 In the Old World at least 9 species, 
ranging from Eocene to Pliocene in age, were de¬ 
scribed and figured, as well as some 12 varieties of the 
living species Trapa nataais Linnaeus, from Pleisto¬ 
cene and more recent deposits. 

At the present time the genus is represented by only 
3 species, all natives of the Old World. Trapa natan*, 
characterized by having four spinose protuberances or 
horns on the fruit, has a distribution that includes 
central Asia, central and southern Europe, and Africa. 
Trapa bicomis Linnaeus and Trapa bispinosa Rox¬ 
burgh, each with two horns, are restricted to eastern 
and southern Asia; and in this connection it is inter¬ 
esting to note that all the American fossil species are 
bicornute, indicating a closer relationship with tlie 
eastern Asiatic than with the Eurasian-African 
species. 

Order UMBELLALE3 
Family ABALIACEAE 
Genus HEDERA Linnaeus 
Hedera macclurii Heer 

Hate 98, figures 1-3 

ilcdcra mucclurii Heer, Naturf. Gesell. Zurich Vierteljabrs- 
schr, vol. 11, p. 279, 18G6; Miocene Flora von Nord- 
KroiilaucJ: Flora fossilis arctica, vol. 1, p. 119, pi. 17. 
figs, la, lb, 2c, 3, 4, 5a; pi. 21, fig. 17a, 1868; Contri¬ 
butions to the fossil flora of North Greenland: Idem, 
vol. 2, no. 4, p. 476, pi. 45, fig. 5b; pi. 52, flg. 8e, 1869; 
Die Miocene Flora und Fauna Spitzbergens: Idem, voL 
2. no. 3, p. GO, pi. 13, figs. 29-32n, 33, 1870; Beitrdge xur 
fossllen Flora Spitzbergens: Idem. vol. 4, no. 1. p. 7S. 
pi. 18, figs, la, 2,1876; Mloceue Flora der Insel Sachalin: 
Idem. vol. 5, no. 3. p. 44, pi. 7. fig. 91i (?). 1878; Beltriige 
zur Miocenen Flora von Nord-Canada: Idem, vol. 6, pt. 1. 
no. 3, p. 16. pi. 3, figs. 4. 5, 1880; Die fosslle Flora 
Griinlnnds, pt. 2: Idem, vol. 7, p. 117, pi. 66. flg. 2, 18S3. 

A considerable variety of leaf forms were included 
by Heer under this species, in his descriptions of the 
Tertiary floras of Greenland, Spitsbergen, the Mac¬ 
kenzie River region of Canada, and the island of 
Sakhalin, some of which appear to be of doubtful 
identity and one of which, 18 from Sakhalin, he him¬ 
self questioned. The only other author who men¬ 
tioned or discussed the species in the light of new 
material was Kryshtofovich, 20 who identified a leaf 
from supposed Upper Cretaceous rocks of Sakhalin as 
belonging to the species, but the identity of this speci¬ 
men with Heer’s species is doubtful, as may be seen 

"Trapa vGcoarewsfe, from the Eocene (Lagrange formation 1 at 
Tennessee.—Berry. B. W.. Two new Tertiary aperies of Trapa: Torreja 
▼ol. 14, p. 106, text flgs. 1-3, 1914 ; The lower Eocene floras of south- 
eastern North America: U. 8. Geol. Survey Prof. Paper 91, p. 326. pi. 
101, figs. 7-9, 1916. Trapa alnbomcntit, from tbe Pliocene (Cltro- 
Delle formation) of Alabama.—Torreya, vol. 14, p. 107, text flga. 4, 5. 
1914; The flora of the Cltronelle formation : U. 8. Geol. Survey Prof. 
Paper 98. p. 203, pi. 47, flgs. 9. 10, 1916. 

* Heer, Oswald, op. clt., vol. 5. p. 44. pL 7, flg. 9b. 

" Kryahtofovlch. African. On the Cretaceous flora of Russian Sakha 
Jin : Imp. Unlv. Tokyo Coll. Scl. Jour., vol. 40, art. 8. p. 69, text flg. 
14. 1918. 
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by a comparison of the figures, and it is also significant 
(hat Heer’s specimen from Sakhalin was the only one 
whose identity he questioned. 

It may be noticed that the specimens represented 
by our figures appear as if distorted and laterally dis¬ 
tended, and I am not certain whether this appearance 
i9 a result of distortion during the process of fossiliza- 
tion or is a natural character of the leaves. Our 
figure 1 and the fragment of a small leaf represented 
in figure 2 are most closely comparable with certain 
specimens figured by Heer, from Greenland 21 and 
Spitsbergen, 2 * and the fragmentary large leaf repre¬ 
sented by our figure 2 may be compared with another 
of Heer’s specimens from Spitsbergen.” 

Localities: West side of Herendeen Bay, Alaska Peninsula, 
north of location 19 (original no. 20) ; collected by W. W. 
Atwood and H. M. Eakln In 1908 (lot 6183) (pi. 98, figs. 1, 2). 
Ncnana coal field, Tanaua region, about 0.8 mUe N. 48° E. of 
southwest corner of sec. 10, T. 9 S, R. 6 W. t elevation 2.025 
feet (original no. 5); collected by O. C. Martin and R. M 
Overbeck In 1910 (lot 7284) (pi. 98. fig. 3). 

Hedera auricnlata Heer 

Hedera auricvlata Heer, K. svenBka yet.-akad. Ofvers. Fork., 
vol. 25, no. 1, p. 66, 1868; Flora fossills alaakana: Flora 
fosallis arctlca, vol. 2, no. 2, p. 38, pi. 9, fig. 6, 1889. 

Knowlton, U. S. Nat. Mas. Proc., vol. 17, p. 226, 1894; 
Geol. Soc. America Bull., vol. 5, p. 585. 1894; U. S. Geol. 
8urvey 17th Ann. Kept., pt. 1, p. 888, 1896. 

This species is apparently known only in connection 
with the type specimen, described and figured by Heer, 
collected by Hjalmar Furuhjelm at Port Graham, 
Kenai Peninsula, in the Matanuska-Cook Inlet region. 

Genas ARALIA Linnaeni 
Aralla delicatula HoUlck, n. ap. 

Plate 98, figure 4 

Leaf trilobate, 3 centimeters in length from base to 
apex, 5.5 centimeters in width between the tips of the 
lateral lobes; middle lobe broadest; lateral lobes di¬ 
vergent, slightly ascending; base rounded-truncate; 
apex obtuse; margin entire; venation tripalmate or 
obscurely quinquepalmate, from the base, the basilar 
pair weak and poorly defined; secondary venation 
cainptodrome, obscure, delicate, merging into the ter¬ 
tiary venation; secondary veins 2 or 3 on each side 
of the midrib, irregularly spaced, forming acute angles 
with the midrib, ascending and becoming carapto- 
acrodrorae. 

This leaf was apparently thin of texture, with fine, 
delicate venation throughout. It certainly belongs in 
the Araliaceae and, apparently, in the genus Aralia, 
but I have failed to find any described species with 
which it may be compared. 

“ llaer, Oswald, op. dt., voL 1, pi. 17, flf. 5a. 

■ Idem. vol. 2. no. 3. pL 13, flg. 30. 

“Idem, vol. 4, no. 1, pi. 18, fig. 2. 

868—36-11 


Locality: Shore east of Point Divide, between Herendeen 
Bay and Port Molier, Alaska Peninsula (original do. 32); 
collected by W. W. Atwood and H. M. Eakin in 1906 (lot 
5186). 

Aralia7 ap. 

Plate 96, figures 6, 6 

Leaf apparently tripartite, the divisions lanceolate- 
acuminate, approximately equal in size, about 7 centi¬ 
meters in length by 2 centimeters in maximum width, 
minutely denticulate; secondary veins numerous. 

These specimens are too fragmentary for satisfac¬ 
tory description, or for critical comparison with leaves 
of existing plants or with figures of fossil leaves. 
They are suggestive of the genera Rhu*, Dewalguea, 
Sterculia , and Aralia; but more perfect specimens, in 
which the secondary venation might be more clearly 
defined, are necessary for generic determination. I am 
inclined to regard them as representing an undescribed 
species in one or another of the genera mentioned. 

Lorality: Summit of mountain half a mile east of head of 
north branch of Russell Creek. Alaska Peninsula (original no. 
r-24) ; collected by W. R. Smith In 1922. 

Aralia? ap. 

Plate 99, figure 6 

This specimen is too fragmentary for even a generic 
identification that is anything more than provisional. 
In its entirety the leaf was evidently tripalmate and 
apparently trilobate, with entire margin and with 
widely spaced camptodrome venation. The general 
appearance is suggestive of Aralia, but further than 
that I would not venture an opinion. The specimen 
has been figured, in the hope that better-preserved 
material may be brought to light in the future which 
may serve to reconstruct and name it, in connection 
with the locality where it was found. 

Locality: Three miles along trull from Portage (Balboa) 
Bay toward Herendeen Bay, AtaBka Peninsula (original no. 
8 ); collected by W. W. Atwood in 1908 (lot 6179). 

Family C0RNACEAE 
Genas C0RHTJ8 Linnaeus 
Cornua btiehii Heer 
Plate 98. figure 7 

Cornu* buchii Heer, Gartenflora, vol. 2, p. 295, pi. 06, figs, fl, 7, 
1853; Flora tertiaria Helvetiae, vol. S, p. 26, pi. 106, 
Winterthur, 1859. 

This well-defined, perfect leaf is apparently identi¬ 
cal with Heer’s species from the Tertiary of Switzer¬ 
land, the only difference being that in our specimen 
the blunt, apiculate apex is somewhat more pro¬ 
nounced. Also, they both resemble, very closely, 
Comm neioberryi Hollick, 24 from the Eocene breccias 

“Holllck, Arthur, In Nawberry, J. S., The later txtlnct floras of 
North America: C. 8. OeoL Survey Mon. 86, p. 124, pi. 87, flff*. 2-4, 
1898. 
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of Fort Union age in the Yellowstone National Park, 
as represented by figure 4 in the work cited, although 
the other two figures are quite different in shape and 
have long, slender, pointed apices. If figure 4 were 
the only one to represent the 6pecies it would be very 
difficult to differentiate it from Cornu* biichii. 

Another closely similar species is Cornu* ovali* Les- 
quereux, 24 from the Miocene of California; but the 
figures of this species represent specimens that are 
too imperfect for satisfactory comparison. Cornua 
biichii has not been heretofore recorded from America, 
but it is possible that it may have been confused with 
the other species mentioned. 

Locality: Yakutat-Copper Hirer region, bed of creek from 
Mount Cliezum. at an elevation of 2.000 feet (original no. 38); 
collected by A. 0. Maddren In 1905 (lot 3846). 

Comas irregularis Holliek, n. sp. 

Plate 99, figure 1 

Leaf large, ovate, about 15 centimeters in length by 
9.5 centimeters in maximum width at a distance of 
about 6.5 centimeters from the base; margin entire; 
midrib conspicuously thickened toward the base; vena¬ 
tion strong, pinnate, aerodrome; secondary veins irreg¬ 
ularly spaced, alternate except the lower two, which 
are opposite, all diverging at acute angles from the 
midrib, curving upward, thinning out, and disappear¬ 
ing near the margin; tertiary venation almost straight 
or occasionally slightly bent or flexed, horizontal 
throughout, dividing the spaces between the second¬ 
aries into quadrilateral areolae. 

The irregularity in the secondary venation of this 
leaf can hardly fail to attract attention. In the con¬ 
spicuously wide space between the upper two second¬ 
ary veins on the right-hand side are two pseudosec¬ 
ondaries that merge into tertiaries; and a similar one 
may be seen between the upper two secondary veins 
on the left-hand side. 

Its nearest analog appears to be Cornu* kelloggii 
Lesquereox,** from the Miocene of California, but the 
secondary venation in that species is strictly opposite 
and symmetrically disposed. 

Our specimen is included in the same collection that 
contains the smaller Cornu* leaf that I have referred 
to C . biichii Heer, the species last described; but this 
can hardly be regarded in any other light than as a 
mere coincidence; although Saporta 27 figured two 
specimens of Cornu* pktiyphyll* Saporta, a somewhat 

* Lesquereox, Leo, Report on the fosall plants of the auriferous 
gravel deposits of the 8lerra Nevada: Harvard Coll. Mus. Comp. 
Zoology Mem., vol. 6. do. 2. p. 23, pi. 6, figs. 1, 2, 1878. 

«Idem. p. 23, pi. 6, flg. 3. 

17 Saporta, Gaston, Prodrome d'une flora fos»l> dea travertin* an- 
cteoa de Sezanne: Soc. fdol. France U&m., Ur. 2, vol. 8, no. S, p. 391 
(103), pi. 32 (111, flga. 8, 9, 1868. 


similar species, that differ from each other in size quite 
ns much as the two leaves above mentioned. The ve¬ 
nation, however, is uniform in both of his figures, 
whereas in ours the differences are readily discernible. 

Locality: Yakutat-Copper Elver region, bed of creek from 
Mount Chexum, at an elevation of 2,000 feet (original no. 38); 
collected by A. C. Maddren In 1905 (lot 3846). 

Cornua hyperborea Heer? 

Plate 99, figurea 2, 3 

Comu$ hyperborea Heer, Contributions to the fossil flora of 
North Greenland: Flora foasllis arctlea, vol. 2, no. 4, 
p. 476, pi. 50. figs. 3, 4. 1869. 

The upper parts of our specimens compare exact); 
with Heers figures of the type specimens of the species 
from the Tertiary (Eocene) of Greenland, but I feel 
compelled to question the identification, for the reason 
that the base of a leaf of the species has never been 
figured, although a number of fragmentary remains of 
doubtful identity, from Spitsbergen and Greenland, 
were referred to it by Heer. 2 * 

The species appears to have been limited in its dis¬ 
tribution to the Arctic regions, although a fragmen¬ 
tary leaf specimen from the Eocene of California was 
referred to it by Lesquereux, 2 * but this specimen was 
subsequent!}' identified and listed by Knowlton 2 ® as 
Magnolia inglefieldi Heer. Incidentally, it may be 
remarked that certain of Heer’s figures, other than 
those of the type specimens, are more suggestive of 
the genus Magnolia than, they are of Comm . 

If we may assume that our specimens represent the 
species, they afford excellent material for supplement¬ 
ing the original specific description by Heer; and if, 
on the other hand, they represent a new species, a 
complete description, based upon the specimens from 
Alaska, would be appropriate in this place. Such a 
description is here given: 

Leaf oblong-ovate, 14 centimeters in length by 4.75 
centimeters in maximum width; apex rounded-cuneate; 
base rounded-truncate,obscurely inequilateral; margin 
entire; venation simply pinnate, compto-acrodrome; 
secondary veins about 12 on each side, irregularly 
spaced and disposed, subparallel, all except the lowest 
diverging at acute angles with the midrib, ascending, 
curving upward, thinning out and disappearing close 
to the margin. 

•Heer. Oswald. Die Miocene Florm nod Fauna Spitsbergen*: Flori 
fosallla arctic*, vol. 2, no. 8, p. 61, pi. 13. flgs. 84. SBa, 1870; 
NachtrBge wr Mlocenen Flora GrOnlands: Idem. vol. 3, no. 8, p. 23, pL 
8. fig. 16. 1874; Beltrfig# xur fosalJcn Flora, Spitsbergen**: Idem, vol 
4, bo. 1. p. 70, pi. 18, flg. lc. 1877. 

• Leaquereax, Leo. ReceDt determinations of fosall plant* from Ken- 
tacky, Louisiana, Oregon, California, Alaska, Greenland, etc.: U. 6 
Nat Mu*. Proc.. vol. 11, p. 29. pi. IB. flg. 3, 1888. 

* KnowltOD. F. H.. A catalogue of the Mesosolc and Cenosole plant! 
Of North America: D. S. Geol. Survey Bull. 698, pp. 194, 872, 1919. 
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Its affiliations are apparently with Corrui atudari 
Heer. 81 

Localities: Yakutat-Copper River regions, elevation 1,000 
feet above creek emptying Into Berg Lake, where Happy Hol¬ 
low trail passe* aronnd the shore (original no. 42); collected 
by G. C. Martin, Sidney Paige, and A. Q. Maddren In 1905 (lot 
3437) (pi. 00, fig. 2). Yakufat-Copper River region, bed of 
creek flowing Into head of Canyon Creek from Mount Chesum, 
at an elevation of 2,000 feet (original no. 38) ; collected by 
A. G. Maddren in 1005 (lot 38-16) (pi. 00. flg. 3). 

Cornua orbifera Heer 

Cornu* orbifera Heer. Gartenflora, vol. 2, p. 293, pi. 66, flg. 
9, 1853. 

Lesquereux, V. S. Nat Mas. Proc., vol. 6. p. 448, pi. 10, flg. 
6. 1882 11883]; U. 8. Oeol. 8urvey Terr. Kept., vol. 8, 
p. 262, 1883. 

Knowlton, V. S. Nat. Mus. Proc., vol. 17, p. 226, 1894; 
Gcol. Soc. America Bull., vol. 5. p. 585. 1804; U. 8. Oeol. 
Survey 17th Ann. Kept, pt. 1, p. 887, 1896. 

The specimen on which Lesquereux based this spe¬ 
cific identification was collected at Cook Inlet by W. 
H. Dali in 1880. The specimen is a mere fragment, 
but it evidently represents a species of Camus. I am 
inclined to believe, however, that if it were perfect it 
would be found to represent C. rhamnifolia Weber, 8 * 
rather than C. orbifera. 

Genus NY88A Linnaeus 
Nyssa arctic* Heer 

Kyssa arotica Heer, Contributions to the fossil flora of North 
Greenland: Flora foasilis arctlca, vol. 2, no. 4, p. 477, pi. 
43, flg. 12c; pi. 50, figs. 5, 6, 6b, 7, 1869. 

Ny$$a arotica Heer, Lesquereux, U. S. Not. Mus. Proc., vol. 
5, p. 447, 1882 [1883]; U. S. Oeol. Survey Terr. Kept., 
vol. 8, p. 261, 1883. 

Knowlton. U. S. Nat. Mus. Proc., vol. 17, p. 226, 1894; 
Geol. Soc. America BuU., vol. 5. p. 585, 1894; U. S. Geol. 
Survey 17th Ann. Kept., pt. 1, p. 887, 1896. 

Specimens of seeds, referred with question to this 
species by Lesquereux, were collected by W. H. Dali 
in 1880 on Unga Island, off the south coast of Alaska 
Peninsula. Unfortunately the specimens were not fig¬ 
ured, but Lesquereux described them as of the same 
size and form as Ileer’s figures, which are very similar 
to though larger than seeds upon which Heer based 
the genus Nyssidiumf* one species of which — N. 
ekmani Heer, the species next described—occurs in 
several of our collections. 

Nyasa arotica, except for the provisional identifica¬ 
tion of the Alaskan specimens by Lesquereux, has been 
recorded only from the type locality in Greenland and 
from Spitsbergen. 

n Hear. Oswald, Ueberslcht d*r Tertllrflor* der Schwelf: Natvrf. 
Gael!. Zurich Mitt., vol. 8, p. 105. 1853; Flora tertlarla Helvetlae, vol. 
3, p. 27, pi. 105, flg*. 18-21. Winterthur, 1859. 

* Weber, C. O.. Die TertlHrflora der niederrhelnlachen Brannkohlen* 
formation: Palaeontograpblca. rot. 2. p. 152, pi. 4. flg. 8, 1852. 

"fleer, Oswald, Die Miocene Flora und Fauna Spltzbergena: Flora 
foteUla arctlca, vol. 2, no. 3, p. 61, 1870. 


Genui ITYSaiDimf Heer 
Nyasidium ekmani Heer 

Plate 30, figure 4b; plate 120, figures W2 

Nytsidittm ekmani Heer, Die Miocene Flora und Fauna Spltn- 
bergens: Flora fossil Is arctlca, vol. 2, no. 3, p. 62, pL 15, 
figs. 1-7, 1870; Die foasile Flora Grtinlands, pt. 2: 
Idem. voL 7, p. 118, pi. 92, flg. 8, 188a 

Abundant remains of these fruits were described 
and figured by Ileer from Eocene deposits of Spits¬ 
bergen and Greenland, besides others closely similar in 
surficial characters, 84 and it is evident that they were 
also an abundant element in the Tertiary flora of 
Alaska. What are apparently the same or closely 
allied species, from the island of New Siberia, were 
also described and figured by Schmalhausen, 85 who dis¬ 
cussed their similarity to Heer’s Nyasidium ekmani 
and N. fuaiformc. 

They are apparently congeneric with similar fruits 
described and figured by Lesquereux 88 under the 
names Carpolithcs arachioidea and Leguvunoaiteaf 
arachioidea , the only apparent difference between them 
being a matter of size. The fruits of Nyasidium are 
smaller than those of Legurrdnoaiteat arachioidea , but 
in shape, surficial markings, mode of attachment to a 
central rachis, and some other features they are identi¬ 
cal. Apparently they should both be included under 
one generic name and differentiated merely specifically 
or varietally. Neither of the two generic names, how¬ 
ever, is botanically appropriate, as these imply rela¬ 
tionship either to the Cornaceae or to the Leguraino- 
sae, and it is highly improbable that either of these 
implied relationships is correct. 

Our specimen that is most nearly like L. arachioidea 
is depicted in figure 8, plate 120. If this specimen 
were the only one for comparison it might be regarded 
almost equally well as either a small form or variety 
of L. arachioidea or a large form of Nyiridium 
ekmani. 

Localities; Kootznahoo Inlet, Admiralty Island, southeast¬ 
ern Alaska (original no. IX); collected by W. W. Atwood in 
1907 (tot 4390) (pi. 30, fig. 4b; pi. 320, flg. 12). Matanuaka 
coal field, Matanuska-Cook Inlet region, south of pond on top 
of mountain between Kings River and Youngs Creek, about 1 
mile northwest of Kings River bridge; collected by G. C. 
Martin and F. J. Kata in 1910 (lot 5898) (pi. 120, figs. 8, 9). 


" .Vy#H4<um crauum Heer, Oswald. op. dt., vol. 2, oo. 3, p. 02, pi. 
15. fig*. 8-14, 1870. 

N. oblongum Heer, Idem, p. 03. pL 15, flg*. 16-20. 

N fusiform* Heer. Idem. p. 63. pi. IB. flg*. 24. 26 
N. fonccctotum Heer. Idem. p. 63. pi. 15. figs. 21-28; pi. 10, Off. 38c. 
A>»ifi arotica Heer, Idem, vol. 2, do. 4, p. 447, pi. 43, flg. 12c; pi 
50. figs. 5. 6, 6b. 7. 1860. 

* SehmalhDuaen. johanne*. Tcrtllre Pflansen der Iniel Neuelblrleo : 
Acad. Imp. acl. Bt.-P4terst>ourg M6m., B«r. 7, vol. 37. oo. 5, p. 10, pi. 1, 
flg*. 27-29 (.VpMirffrm *p*oafum) ; flg*. 30. 80a (N. ffominotum), 1890. 

*Le*quereux. Leo. Llgnltlc formation and fossil flora: U. S. Geol. 
and Geog. 8urvey Terr. Aon. Rept. for 1872, p. 408. 1873 ; Ttie Ter¬ 
tiary flora : U. S. Geol. Survey Terr. Rept., vol. 7, p. 301, pi. 59, fig*. 
18, 14. 1878. 
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Yukon River, south bank. Just above Rampart, central Yukon 
region (original no. 3AH 10); collected by Arthur Hollick and 
Sidney Paige In 1903 (lot 3247) (pL 120, figs. 10, 11). 

Division OAMOPETALAE 
Order ERIC ALES 
Family EE1CACEAX 
Genu* RHODODENDRON Linnaeus 
Rhododendron craaaura Hollick, n. sp. 

Plate 09, figure 4 

Leaf apparently nonnally ellipsoidal, 10 centimeters 
in length by about 4 centimeters in maximum width, 
terminating above in a slightly convex, bluntly apicu- 
late apex, tapering below to a long, narrow, acutely 
cuneate base; texture apparently coriaceous; margin 
entire, undulate, reflexed; venation simply pinnate; 
midrib curved and bent in opposite directions at apex 
and base; secondary veins obscurely defined, appar¬ 
ently curving upward and becoming camptodrome in 
the marginal region; finer venation not discernible. 

This specimen apparently represents a contorted 
leaf which, in its normal condition, was elongated- 
ellipsoidal. The texture was apparently thick and 
leathery, as indicated by the obscurely defined vena¬ 
tion and the apparently reflexed margin. The char¬ 
acters are suggestive of Rhododendron, but a more 
perfect leaf, with characters better defined, might in¬ 
dicate some other generic relationship, such as Anona, 
Magnolia, or Myrsine. These three genera are repre¬ 
sented by a number of species in the Tertiary flora of 
North America, but no fossil species of Rhododendron 
has been heretofore recorded from the New World, so 
far as I am aware, except remains of the existing spe¬ 
cies R. lapponicum Linnaeus in Pleistocene deposits of 
the Great Lakes region in Illinois.* 7 

There does not appear to be any described New 
World fossil species with which our specimen may be 
compared with any degree of satisfaction, unless it 
might be Andromeda eolignitica Hollick,* 8 from the 
Eocene of Louisiana; but among Old World fossil 
leaves that are more or less similar in appearance may 
be mentioned Anona lignitvm Unger,*• Magnolia 
primigenia Unger, 40 Myrsme centaurorum Unger, 41 
Rhododendron flog satumi Unger, 4 * R. megiston 
Unger, 4 * and Larunts ohovata Weber, 44 and it is pos- 

” Biker. F. C., Tha llfi of the Pleistocene or glacial period: IlUnoli 
Univ. Boll., vol. 17, p. 184, 1920. 

m Hollick. Arthur, A report on a collection of foaall plant* from 
northwestern Louisiana: Louisiana OeoL Surrey Special Rapt. 5, p. 287, 
pi. 47, flg. 2. 1809. 

* UiMCtr, Frans. Sylloge plantarum fonlllam, pt. 1, p. 25, pi. 10, 
figs. 1-7, 1840. 

Idem, p. 28, pi. 11. figs. 5, 8. 

« Idem. pt. 8. p. 22. pi. 7. fljc*. 14-17, 1883. 

• Idem, p. 38, pi 12, flg. 15. 

“Idem, p. 39. pi. 12, flg*. 18-20. 

“Weber. C. O., Die Tertilrflora der nlederrheintacbeo Braunkoblen* 
formation: Palaeontograpbfca, voL 2, p. 180 ( 88), pi. 20 (8), flg. 4, 
1851 11852], 


sible that our specimen may be specifically identical 
with one or another of these. 

Locality: Yakutat-Copper River region, elevation 1,000 feet 
above creek emptying Into Berg Lake, where Happy Hollow 
trail passes around the shore (original no. 42) ; collected by 
G. C. Martin, Sidney Paige, and A. G. Maddreo in 1905 (lot 
8847). 

Family VACCHrlACEAE 
Genua VACCIKIDX Linnaeus 
Vaccininm friend Heer 

Vaooinium fries# Heer, Flora foaallla alaskana: Flora foaallis 
arcUca. voL 2, no. 2, p. 35, pi. 8, fig. 4, 1889. Knowlton, 
O. 8. Nat. Mub. Proc., vol. 17, p. 225, 1894; Geo). Soc. 
America Bull., voL 5, p. 586, 1894; U. 8. Geol. Survey 
17th Ann. Kept., pt 1, p. 887, 1896. 

The type specimen of this species, described and 
figured by Heer, was collected by Hjalmar Furuhjehn 
at Port Graham, Kenai Peninsula, in the Matanuska- 
Cook Inlet region. This constitutes the only record of 
the species, so far as I am aware; and it is very doubt¬ 
ful if the generic designation is valid, in which con¬ 
nection Heer remarked; a Peterminatio generis adhuc 
dubia." The figure is well defined, however, and the 
species should be readily recognized in the event that 
other specimens are brought to light. 

Vaccininm hollicki Knowlton 

Vacdnium hollicki Knowlton, U. S. GeoL Survey Bull. 698, 
p. 638, 1919. 

Vacdnium reticulatum Alex. Braun, in Brockman, Ver. vaterL 
Naturk. Wllrttemberg Jahreeh., vol. 6, p. 231, 1850. 
Lesquereux, U. 8. Nat. Mub. Proc., vol. 5, p. 448, pL 10, 
figs 8-5, 1882 [1883]; U. S. GeoL 8urvey Terr. Kept, 
vol. 8, p. 261, 1883. 

Knowlton, C. S. Nat Mub. Proc., vol. 17. p. 225, 18W; 
Geol. Soc. America Bull., vol. 5, p. 585, 1894; U. 8. Geol 
Survey 17th Ann. Kept., pt 1, p. 887, 1896. 

Not Vaocinium reticulatum Smith, 1819. 

Three specimens (U. S. Nat. Mus. no. 1380), col¬ 
lected in 1880 by W. H. Dali at Cook Inlet, were de¬ 
scribed, figured, and referred to this species by Les- 
quereux. It has not been identified in any of the 
collections subsequently made in Alaska. 

Vaccininm alaakanum Knowlton 

Vacdnium alaskanum Knowlton, Alaska, vol. 4, p. 157, pi 25, 
fig. 1, Harrlmnn Alaakn Expedition, 1904. 

This species was based by Knowlton upon a speci¬ 
men (U. S. Nat. Mus. no. 30077) collected by De Alton 
Saunders in 1899 at Kukak Bay, Alaska Peninsula. 
It has not been identified or recorded except in con¬ 
nection with the type specimen. 

Vaccinium sp. Heer 

Vacdnium sp. Heer, K. svenska vet.-akad. Of vers. Fdrh-, 
vol. 25, no. 1, p. 65, 1868. 

The above generic identification by Heer was re¬ 
corded in the list of fossil plants collected by Hjalmar 
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Furuhjelm at Port Graham, Alaska Peninsula. It 
probably represents the specimen subsequently de¬ 
scribed and figured by Heer under the name Vactini¬ 
um frierii. (See p. 160.) 

order EB EH AXES 
Family EBENACEAE 

Oenai DIOSPTEOB Linnaeus 

Dioapyroa brachyacpala Alex. Brans 
Plate 105, figure 1 

Diospyros brachysepala Alex. Braun, Id Buckland, Geology and 
mineralogy considered with reference to natural theol¬ 
ogy, vol. 1, p. 513, London, 1836 L1837J. 

Unger, Haidlriger's Natnrwlss. Abh., vol. 3, pt. 1, p. 125 
(5), pi. 14, fig. 15, Vienna, 1848 49 [1850). 

The principal distinction that appears to have been 
recognized by Heer 4 * between this species and his 
Diospyros anceps , the species next described, was the 
more rounded base of the latter; but this is so uncer¬ 
tain and inconstant a foliar character, subject to every 
possible degree of gradation, that it is impossible to 
determine, in connection with certain specimens, which 
specific name should be applied, and it appears to be 
doubtful if D. anceps should be recognized as a dis¬ 
tinct and valid species. 

Lesquereux 4 * described and figured typical leaves 
of both species under the one specific name D. brachy - 
sepala; and comparison with certain other figures re¬ 
ferred to the species, such as that of a specimen from 
the Upper Cretaceous Montana deposits of Wyoming, 
by Knowlton, 41 will at once demonstrate the futility 
of assuming the validity of any of the identifications 
unless accompanied by an illustration. Merely as a 
matter of possible interest, however, it may be noted 
that the previous American records for the species 
show a geographic distribution that includes Montana, 
Wyoming, Colorado, Oklahoma, Texas, and Tennes¬ 
see and a vertical range that extends from the Mon¬ 
tana group of the Upper Cretaceous to the Miocene 
Tertiary. 

A critical examination of all published figures of 
specimens that have been referred to these two and 
certain other allied species would be necessary before 
definite conclusions could be deduced as to the areal 
or vertical distribution of any of the specific forms. 

Locality: Yukon River, south bank. Just above Rampart, 
central Yukon region (original no. 3AH 10) ; collected by Ar¬ 
thur Rollick and Sidney Paige in 1903 (lot 3247). 


* H«er, Oswald. Flora tertlsrla Helvetia*, vol. 8, pp. 11-13, pi. 102, 

l-14b; pi. 153, flg. 30 ( Dioipyroi brachyaepala) ; pi. 102, figs. 
15-18 UHospyro* anorp»). Winterthur, 1859. 

* Lesquereux. Leo, The Tertiary flora: U. 8. Geol. Sorrey Terr. 
Repl., vol. 7, p. 232. pi. 40. fl*«. 7-10; pi. 63. fl* 6. 1878. 

* Knowlton, F. H., Flora, of the Mootana formation: U. 8. Geol. 
Survey BuU. 163. p. 74, pi. 18, flg. 3, 1900. 


Dloapyros anceps Heer 

Plate 105, figure 2 

Diospyros anceps Heer, Flora tertlarla Helvetlae, vol. 8, p. 12, 
pi 102, figs. 15-18, Winterthur, 1859. 

Lesquereux, U. S. Nat. Mua. Proc., vol. 5, p. 448, pi. 10, 
figs. X, 2, 1882 11883]; C. 8. Geol. Survey Terr. Kept., 
vol. 8. p. 261 , 1883. 

Knowlton, U. 8. Nat. Mas. Proc., vol. 17, p. 224, 1894; 
Geol. Soc. America Bull., voL 5, p. 584. 1894; U. S. GeoL 
8urvey 17th Ann. Kept., pt 1, p. 887, 1896. 

Two fragmentary specimens of leaves, collected at 
Cook Inlet by W. II. Dali in 1880, were figured and 
referred to this species by Lesquereux. They do not 
bear a very close resemblance to Heer’s figures of the 
type specimens of the species, but inasmuch as a con¬ 
siderable variety of leaf forms were subsequently in¬ 
cluded in it by Heer, certain of which were cited by 
Lesquereux, his reference of the Alaska specimens to 
the species was apparently justified. 

Our specimen, although imperfect, may be seen to 
resemble very closely Heer’s figures of the type speci¬ 
mens, especially his figure 17; although it must be 
recognized that it is often difficult to differentiate 
between Diospyros anceps Heer and D. brackysepala 
Alex. Braun, the species last described, and that defi¬ 
nite identification under either specific name seldom 
appears to be conclusive or entirely satisfactory. 

Diospyros anceps , as represented by our specimen, 
does not seem to 'have been identified in America from 
elsewhere than Alaska. 

Locality: Kachemak Bay, Kcnal Peninsula, near entrance 
to Frlte Creek, Matanuska-Cook Inlet region (original nos. 
1 and 2); collected by C. E. Weaver in 1906 (lot 4181). 

Dioapyroa alaskana Schimper 

Diospyros alaskana Schimper, Trait4 de pal6ontologle vdgdtale, 
vol. 2, p. 949, Paris, 1872. 

Knowlton, U. 8. Nat. Mua. Proc., vol. 17, p. 224, 1894; 
Geol. Soc. America Bull., vol. 5, p. 584, 1894; U. S. GeoL 
Survey 17th Ann. Kept., pt. 1, p. 886, 1896. 

Diospyros land folia Lesquereux. Heer, K. svenska vet-aka d. 
Ofvere. F6rh., vol. 26, no. 1, pp. 66, 66, 1868; Flora 
foHsllls ulasknna: Flora foasllls arctlca, vol. 2, no. 2, 
p. 35, pi. 3, fig. 12, 1869. 

Not D. lancifolia Alex. Braun, 1850. 

Considerable uncertainty exists in connection with 
the specimen from Ninilchik, collected by Hj&lmar 
Furuhjelm and described and figured by Heer under 
the name Diospyros lancifolia Lesquereux. 4 * The 
original description by Lesquereux, based on & speci¬ 
men from the Tertiary (Eocene 1) of Washington, was 
not accompanied by a figure, and it may be regarded 
as doubtful if Heer’s figure is representative of the 
species described by Lesquereux. The figure appears 

- Lesquereux, Leo, On some fossil plants of reesnt formations: Am. 
Joor. ScL, vol. 27, p. 391, 1859. 
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to represent a species of Khamnus. closely similar to R. 
clebumi Lesquereux. 4 * Further than this, specimens 
from British Columbia, described and figured by 
Heer 60 and referred to Diospyros land folia, are quite 
different from the figure of the Alaska specimen and 
might better be referred to Diospyros brackysepala 
Alex. Braun (p. 161), which they resemble so closely as 
to be practically indistinguishable. In this connec¬ 
tion it may be pertinent to recall that the varietal 
designation Dioapyroa brachysepala lancifolia was 
used by Heer 61 in his discussion of the Tertiary flora 
of Switzerland. 

I have not seen the type specimen from Bellingham 
Bay, Wash., upon which the species D. lancifolia 
Lesquercux was based, nor, as previously mentioned, 
is any figure available. Hence I am not in a position 
to question Heer’s identification of the Alaska speci¬ 
men with it, and the species must be regarded as in¬ 
cluded in the Tertiary flora of Alaska only upon the 
assumed validity of Heer’s identification. In any 
event, however, I am inclined to believe that the speci¬ 
men from Ninilchik should be referred to the genus 
Rhamrvua rather than to Diospyros. 

In the circumstances it is evident that the status of 
the species is not well established and that any records 
based upon its identification of doubtful value. 
It was listed by Knowlton** from the Miocene of 
Oregon, and by Penhallow 64 from the Tertiary 
(Eocene?) of British Columbia. 

Bioapyros atenosepala Heer 

Diotpvro* *teno*epala Heer, Flora fossllis ataakaoa: Flora 
foasills arctica, vol. 2, no. 2, p. 35. pi. 8. figs. 7, 8, 1889. 

Koowlton. U. 8. Nat. Mas. Proc., vol. 17, p. 224. 1894; 
Geol. Soc. America Bull., vol. 5, p. 584. 18W; U- S. Qeol. 
Survey 17th Ann. Kept., pt. 1, p. 888, 1896. 

This obscurely defined species does not appear to be 
definitely known except in connection with a calyx and 
the fragmentary type specimen of a leaf collected by 
Hjalmar Furuhjelm at Port Graham, Kenai Penin¬ 
sula, described and figured by Heer, although it was 
recorded by Leequereux 64 from the Upper Creta¬ 
ceous (?) of Wyoming but was not subsequently men¬ 
tioned by him. The species appears to be of doubtful 
validity. 

* LrtMjnereu*, Loo, The Tertiary flora r U. 8. OwL Survey Terr. 
Bept., vol. 8. p. 280. pt. 53. Ags. 1-3, 1878. 

•° Heer, Oswald. Ueber elolge fonile Pflanren von Vancouver und 
Brltlflch-Columblen : Soc. belvethjue id. nat. Nouv. m*m., vol. 21, no. 3. 
p. 8, pi. 1, Aim. 10-12; pi 2. flga 1-8. 1885. 

n Heer, Oswald. Bechercbea snr le climac et la vtftutton do pays ter- 
tUlre, p. 87. Wlntertbnr. 1881. 

* Knowlton, F. H.. FomII flora of the John Day Basin, Orefon: U. 8. 
Qeol. Survey Bull. 204, p. 83. 1002. 

u Peoballow, D. P., Report on Tertiary plants of British Columbia : 
Canada Geol. Survey Rept. 1013, p. 52, 1908. 

* Lenquercnx, Leo, O. 8. Geol. and Qeo*. Survey Terr. Ann. Bept. 
for 1871. p. 290, 1872. 


Genus EBEROXYLON Felix 
Ebenoxylon boreale Platen 

Ebenoxylon boreale Platen. Natarf. Gesell. Leipzig Sitiungsber., 
vol. 34. p. 147, 1907 f 1008]. 

Platen described a species of fossil wood from 
Alaska under the above name but without any refer¬ 
ence to locality. lie suggested, however, an Oiigooene 
age and its probable relationship to the genus Dm- 
pyros and listed three Tertiary species (D. ancepi 
Heer, D. atenoaepala Heer, and D. alashana Schiraper) 
recorded from Alaska. 

Family STYBACACEAE 
Genu MOHRODEKDRON Britton 
Mohrodtndron inopinum Hollick, n. ap. 

Plate 60, figure lb; plate 103, figures la, 2 

Leaves lanceolate-ovate, 11 centimeters in length by 
about 4.75 centimeters in maximum width, rounded at 
the base, narrowly cuneate and acuminate at the apex; 
margin finely denticulate above, entire toward the 
base; venation pinnate; secondary veins curved or 
flexuous, the lower two on each side rather crowded, 
the others irregularly spaced and arranged, all diverg¬ 
ing at angles of 45° to 50° from the midrib, occasion¬ 
ally branched from the under side, curving upward 
and becoming camptodrome, with fine tertiary veinlets 
extending from the secondary loops to the adjacent 
marginal dentitions; tertiary venation obscurely de¬ 
fined but apparently almost straight and at right 
angles to the secondaries throughout. 

This genus has not been heretofore identified with 
any fossil plant remains except in connection with cer¬ 
tain seeds from the Tertiary brown coal of Germany, 
described and figured under the name Halesia dubia 
Ludwig. 64 It was therefore with considerable inter¬ 
est that leaves in one of our collections from Alaska 
were identified as apparently referable to this genus, 
which in our living flora is represented by three spe¬ 
cies, natives of the southeastern United States. It 
would not be surprising, therefore, to find it repre¬ 
sented in the Tertiary flora of the North American 
continent, associated with other living genera of sim¬ 
ilar distribution. 

Our specimen closely resembles the average-sized 
leaves of Mohrodendron caroliviantam (Linnaeus) 
Britton ( = Halesia tetraptera Linnaeus), the silver- 
bell tree of our Middle and Southern States. 

A leaf from the Eocene of the Yellowstone Na¬ 
tional Park that I am inclined to regard as specifically 
identical with our specimens was referred by Knowl- 

• Ludwig. Rudolph. FosslJe Pflanxon aus der Jtingaten Wettertuer 
Braunkohle: PnUeonlographlm, vol. 5, no. 4. p. 98, pi 21, flga 5. 5a~ 
Be, 1857. 
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ron, M with reservation, to Elaeodendron polymorphism 
Ward,” from the Eocene of Montana, the diverse 
leaves of which Ward discussed and compared with 
about a dozen different species in the genera Celastrus, 
Euonymus , Elaeodendron, Fraxmua, Ilex , Salix , Ara- 
lia, Rhamnux, Cunonia , etc. If the specimen figured 
by Knowlton is actually referable to Ward’s species, 
then I would have no hesitation in referring our 
specimens also to the same species. 

Localities: Yakutat-Copper Blver region, elevation 1,000 
feet above creek emptying into Berg Lake, where Happy Hol¬ 
low trail puhscs around the shore (original no. 42) ; collected 
by G. C. Martin, Sidney Paige, and A. G. Maddrcn In 1906 
(lot 3847) (pi. 60. fig. lb). Kootznahoo Inlet, Admiralty 
island, southeastern Alaska (original no. IX); collected by 
W. W. Atwood In 1907 (lot 4390) (pi. 103, flg. la). Matanuska 
River 4,200 feet below Mooee Creek, Matannska-Cook Inlet 
region (original no. 3) ; coUected by O. C. Martin in 1910 
(lot 5892) (pi. 103, flg. 2), 

Order 0LEALE8 
Family OLEACEAB 
Genua FRAXINUS Linnaeus 

Fraxinus juglandina Saporta 

Plate 42, figure 4b; plate 100, figures 1-3; plate 101, figures 8-10 

Fraxinus juglandina Saporta, Annales sci. Dat [Paris], e£r. 5, 
Botanique, voi. 8, p. 89, pi. 7. flg. 6; pi. 9 17 on plate], 
figs. 13-16a, 1867. 

There appears to be so close a resemblance between 
our specimens and those from the Miocene of France, 
described and figured by Saporta, that I have not 
been able to note any characters which might serve 
to differentiate them, specifically, although in each 
lot the individual leaflets vary considerably among 
themselves; but not more so than the leaflets on the 
leaves of existing species of Fraxinus. Our several 
forms of leaflets often occur associated together in a 
single piece of matrix, although none have been found 
attached to a common petiole. 

About a dozen Tertiary species of Fraxinus have 
been described from as many different localities in 
North America, but none appear to resemble ours 
from Alaska a a closely as the species from France; 
but certain leaflets referred to other genera, such as 
Ampelopsis tertioria Lesqucreux 81 and Staphylea 
acuminata Lesquereux, 6 * are more or less suggestive 
of the general type with which ours may be surficially 
compared. 

“ Knowlton, F. II., Foosll flora of the Yellowstone National Park: 
D. 8. Oeol. Survey Mon. 32, pt. 2, p. 734, pi. 07. fig. 1, 1809. 

" Ward, L. F.. 8ynopila of the flora of tbe Laramie xroup: U. S. 
Oeol. Survey 6tb Ann. Kept., p. 555. pi 54. fl*f 6-12. 1880: Type* of 
the Laramie flora: U. 8. Oeol. Survey Bull. 87. p. 84, pi. 38, flga. 1-7, 
1887. 

“ Lesquereox. Leo, The Tertiary flora : U. S. Geol. Survey Terr. 
Sept., vol. 7, p. 242, pi. 43, flg. 1, 1878. 

“ Leaquereux. Leo, The Cretaceous and Tertiary floras: U. S. Oeol. 
Survey Terr. Bept., toL 8, p. 183, pt. 86. flg- 1 [exd. CgB. 2-4], 1883. 


LoeaUtles: Matanuska Elver, 4,200 feet below Mooee Creek, 
Matamiska-Cook Inlet region (original no. 3); collected by 
G. C. Martin In 1910 (lot 6892) (pi. 42, flg. 4b); (pi. 101, flg*. 
8 . 9?). Matanuska coal field, Matanuska-Cook Inlet region, 
Chlckaloon River, ah ales overlying 16-foot coal npar Watson’s 
tunnel 2 (original no. 1) ; collected by G. C. Martin In 1905 
(lot 3872) (pi. 100, fig. 1). Anchorage Bay, Chignik Bay, 
Alaska Peninsula (original no. 961); collected by T. W. Stan¬ 
ton and B. W. Stone In 1904 (lot 3523) (pi. 100, figs. 2, 3). 
Kachemak Bay, Kenal Peninsula, Matanasfca-Cook Inlet re¬ 
gion. Bluff Point, 7 miles west of Homer, about 1% miles 
west of Cook Inlet Coal Field Co.'s mine (original no. 011) ; 
collected by T. W. Stanton and E W. Stone in 1901 (lot 6821) 
(pi. 101. flg. 10). 

Fraxinus inordinata Hollick, n. sp. 

Plate 100, figure 4; Plate 101, figures 1-7 

Leaflets of various sizes, either symmetrical or un- 
symmetrical, the larger ones about 8 centimeters in 
length by 3 centimeters in maximum width, the smaller 
ones about 5 centimeters in length by 1.75 centimeters 
in maximum width, ovate-lanceolate, tapering above 
to a narrow apiculate apex, rounded and tapering be¬ 
low to a sharply cuneate base; margin finely denticu¬ 
late, except at the apex and toward the base, where it 
is entire; midrib straight, or curved in the unsym- 
metrical leaflets; venation pinnate; secondary veins 
irregularly spaced and disposed, more or less flexuous, 
diverging at angles of about 40° to 45° from the mid¬ 
rib, simple or rarely branched, curving abruptly up¬ 
ward close to the margin, where they either thin out 
and connect through fine cross venation or become 
craspedodrome through branchlets from the under 
sides or through fine veinlets to the adjacent dentic- 
ulations. 

I have grouped together, under a single specific 
name, these leaflets of various sizes and more or less 
diverse shapes, for the reason that they all possess 
many characters in common and appear to differ main¬ 
ly in size. I have thought, therefore, that they prob¬ 
ably represent leaflets of a compound leaf, with gen¬ 
eral characters that are suggestive of the genus Frax- 
inusy or at least of certain fossil leaflets that have been 
so referred, such as Fraxinus mespildfolia Lesquereux, <80 
from the Miocene of Colorado—in fact, our smaller 
leaflets are so closely similar to those represented by 
Lesquereux’s figures 11 and 12 that, if compared inde¬ 
pendently of the larger ones, they would be very dif¬ 
ficult to differentiate. Relationship with Fraxinus 
juglandina Saporta, the species last described, is also 
clearly indicated—a relationship that was noted by 
Lesquereux in connection with F. mespiUfolia. 

Localities: Anchorage Bay, Chignik Bay, Alaska Peninsula 
(original no. 961) ; coUected by T. W. Stanton and R. W. 
Stone in 1904 (lot 3623) (pi. 100, flg. 4). Matanuska River, 


• Leaqo^reax. Leo. The Cretaceou* and Tertiary floras: U. 8. GeoL 
Survey Terr. Rept., vol. 8, p. 169, pL 83, flgn. 7-12, 1883. 
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44200 feet below Moose Creek, Matanuska-Cook Inlet region 
(original no. 3); collected by Q. C. Martin In 1010 (lot 5892) 
(pi. 101, flga. 1-7). 

Fraxinus? pseudobliqoa Rollick, tl sp. 

Plate 104, figures 6, 7a 

Leaflets ov&te-lanceolate-acumin&te, slightly curved 
or falcate, about 4 centimeters in length by 1.5 to 1.75 
centimeters in maximum width, tapering to a narrow 
attenuated apex and rounded at the base, sessile or 
very short petiolate, sharply serrate-dentate in the 
middle, with occasional intermediate minor denticula- 
tions, obscurely dentate distad, entire proximad; vena¬ 
tion simply pinnate, craspedodrome; midrib slightly 
curved; secondary veins irregularly spaced and dis¬ 
posed, diverging at various angles from the midrib, 
those below more obtuse than those above, more or less 
branched distad, each secondary and each of its 
branches terminating in a marginal dentition. 

These leaflets are closely similar, so far as the vena¬ 
tion is concerned, to Fraxinus yjglandrna Heer, de¬ 
scribed above, but the relatively broad, rounded base 
in each of our specimens serves to distinguish them. 
They may be compared with certain of the leaves 
from the Tertiary of Switzerland that were described 
and figured under the name Fraxinus praediota 
Heer 81 , although Heer apparently regarded them as 
specifically identical with Rhus obliqua Alex. Braun.® 1 
The generic identification of these specimens and the 
others with which they may be compared may be 
regarded as uncertain. 

Localities: Anchorage Bay, Chignlk Bay. Alaska Peninsula 
(original 00 . 961) ; collected by T. W. Stanton and R. W. Stone 
In 1904 (lot 3523) (pi. 104, fig. 6). South side near head of 
Hamilton Bay, Kupreanof Island, southeastern Alaska, lowest 
of three horizons (original no. Ill); collected by W. W. At¬ 
wood In 1907 (lot 4392) (pi. 104, fig. 7a). 

Fraxinus lateralis HoUick, n. sp. 

Plate 105, figures 5, 6 

Lateral leaflets from 3.5 to 5.5 centimeters in length 
by 1.75 to 3 centimeters in maximum width, somewhat 
unsymmetrical, cordate-lanceolate, obscurely falcate, 
broadest slightly below the middle, rounded at the 
base, tapering above to a cuneate, apiculate apex that 
is curved or turned to one side; margin finely and 
uniformly dentate; midrib curved; venation pinnate, 
craspedodrome; secondary veins numerous, irregularly 
spaced and disposed, diverging at obtuse angles, the 
lower ones right angles, from the midrib, mostly 
curved or bent upward and branched from the under 
sides toward their extremities, each secondary and 
each branch terminating in a dentition. 

•* Heer, Oswald, Flora tertiarfa Helretiae, vol. 3. p. 22, pi. 104, llgs. 
18a-18g, Winterthur, 1859. 

• Br*UQ, Alex., in SMaenberger, Ernst. Ueberelcht der Verstelneningen 
dea Grosaheraogtfcmn8 Baden, p. 86, Freiberg, 1851. 


These specimens apparently represent lateral leaflets 
of a compound leaf resembling Fraxinus , although this 
generic identification may prove to be erroneous. I 
have not been able to match them satisfactorily with 
any described species and hence have described them 
as new. 

Localities: Mntanuska River, 4.200 feet below Moose Creek, 
Matanuska-Cook Inlet region (original no. 3); collected by 
G. C. Martin In 1910 (lot 6892) (pi. 105. fig. 5). Yakutat-Cop- 
per River region, elevation 2,000 feet above creek emptying into 
Berg Lake, where Happy Hollow trail passes around the shore 
(original no. 42); collected by G. C. Martin, Sidney Paige, and 
A. G. Maddren in 1905 (lot 8847) (pi. 106, fig. «). 

Fraxinna yukonenaia Hollick, n. sp. 

Piute 102, figures 1-4; plate 105, figure 4 

Leaves or leaflets oblong or oblong-lanceolate, usu¬ 
ally more or less inequilateral, petiolate, varying in 
size, the larger ones apparently about 18 centimeters 
in length by 7.5 centimeters in maximum width, taper¬ 
ing to the apex, rounded or curved-cuneate to the 
obliquely truncate or slightly cordate-truncate base; 
margin finely serrate-dentate or crenate-serrate-den¬ 
tate, except close to the base, where it is entire; vena¬ 
tion pinnate, craspedodrome; secondary veins irregu¬ 
larly disposed and spaced, diverging at obtuse 
angles, the lower ones at right angles from the midrib, 
those on the narrower or cuneate side of the leaf sub¬ 
tending angles less obtuse than those on the wider or 
rounded side, all more or less branched or forked 
distad, the extremities of the main veins and branches 
terminating in the marginal dentitions; tertiary vena¬ 
tion well defined, conspicuous, approximately at right 
angles to the supporting secondaries, bent, curved, 
flexed, and frequently connected, forming a network 
of irregular areolae throughout. 

These leaves are closely similar to Fraxinus macro- 
phylla Heer, 61 from the Tertiary of Greenland, and I 
was at first inclined to regard them as identical; but 
our leaves appear to be prevailingly smaller and mors 
oblong, with bases less conspicuously oblique. 

Localities: Upper Yukon region, Seventy mile Creek, half a 
mile below mouth of Mogul Creek (original no. 10) ; collected 
by W. W. Atwood In 1907 (lot 4711) (pi. 102, flga 1-3). Mata- 
nuska River, 4,200 feet below Moose Creek, Matanuska-Cook 
Inlet region (original no. 3); collected by Q. C. Martin in 1910 
(lot 5892) (pi. 102, fig. 4). Nenana coal field, Xanana region, 
Coal Creek Juat west of Healy Creek Coal Corporation'll mine 
(original no. 23AC 7); collected by S. R. Capps In 1928 (lot 
7622) (pi. 105. flg. 4). 

Fraxinus johnatrupl Heer 

Plate 105, figure 3 

Fraxinus joKnstrupi Heer, Die foesile Flora Grbolanda, pt 2: 

Flora foesilis nrctico, vol. 7, p. 13, pi. 80, figs. 1-3, 1883. 

• Heer. Oawald. Die foe* lie Flora QrOnlanda, pt. 2: Flora foscUU 
arctlca, voL 7, p. 113, pi. 92, figs. 8, 4; pL 93, flga. 1-4, 1883. 
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This species has been but sparingly identified any¬ 
where, and to refer our specimen to it may seem some¬ 
what hazardous, but a comparison of our figure with 
Heer’s figures of the type specimens appears to indi¬ 
cate specific identity beyond any reasonable doubt. 
The only previous record for the species from other 
than the type locality in Greenland was based on the 
identification of a specimen from the Eocene of Lou¬ 
isiana.* 4 

Locality: Matanuaka coal field, 4.800-foot point on traverse 
of MatnunKka River west from Moose Creek, Matanuaka-Cook 
Inlet region (original no. 4); collected by Theodore Chapin Id 
1910 (lot 5001). 

Fraxinus herendeenensia Knowlton 

FraxinuB KerendeenentiB Knowlton, U. 8. Nat. Mus. Proc., vol. 
17, p. 224, pi. 0. fig. 7. 1894; Geol. Soc. America Bull., 
vol. 5. p. 584, 189-1; U. S. Geol. Survey 17th Ann. Kept., 
pt. 1, p. 887, 1896. 

This species was based by Knowlton on a single 
specimen (U. S. Nat. Mus. no. 3763) collected by C. H. 
Townsend in 1890 at Herendeen Bay, Alaska Penin¬ 
sula. It has not been recognized except in connection 
with the type specimen. 

Order BTTBIAIEB 
Family CAPBIFOLIAC EAE 
Genoa THUIXIU Linnaeus 
Viburnum newberry&uum Ward 

Plate 106, figure 2 

Viburnum neiobertyanum Ward, U. S. Geol. Survey 6th Ann. 
Kept., p. 557, pi. 04, figs. 1G-12; pi. 65, figs. 1-3, 1886; 
U. S. Geol. Survey Bull. 37, p. 113, pi. 56, figs. 1-6, 18S7. 

This well-defined species has heretofore been re¬ 
corded only from the Fort Union (Eocene) and Lance 
(Eocene?) formations of Montana and Wyoming by 
Ward and by Knowlton. 64 Ward’s figures of the spec¬ 
imens from the type locality in Montana are the only 
ones published, other than the one of ours from 
Alaska, but there can be no question of their mutual 
specific identity, the only apparent difference being 
that in our specimen the secondary veins are more 
evenly and regular spaced than is indicated in most 
of Ward’s figures; but his figure 3, plate 65, and figure 
6, plate 56, show the secondary veins spaced exactly as 
in ours. 

Locality: Eska Creek, Matanuaka coal field, Matanuaka-Cook 
Inlet region; collected by Theodore Chapin In 1910 (lot 5807). 


44 Hottlck, Arthur, A report on a collection of fossil plants from 
northwestern Louisiana: Louisiana Geol. Surrey Special Kept. 6. p. 
287, pi. 44, fig. 1, 189©. 

* Knowlton, F. H., The atratlgrapblc relations and paleontology of 
tha •• Hell Creek beds,** " Cerotopi beds,” and equivalent!: Washington 
Acad. ScL Proc., vol. 11, p. 213, 1909. 


Viburnum obliquum Hollick, n. ap. 

Plate 105. figures 7, 8 

Leaves oblong-lanceolate, inequilateral below the 
middle; apex apparently rounded-cuneate; base 
rounded on one side, oblique on the other; margin ser¬ 
rate-dentate; venation pinnate, craspedodrome; sec¬ 
ondary veins alternate, ascending, diverging at more 
acute angles from the midrib on the oblique side than 
on the other, branched toward their extremities from 
the under sides, each vein and branch terminating in 
a marginal dentition. 

This species has certain of the characters of Vibur¬ 
num castrae Knowlton and Cockerell 66 and F. woot- 
tonianwn, Knowlton, 67 both of which are depicted as 
slightly inequilateral at their bases and with conspicu¬ 
ously ascending secondary' veins. From V. castrae 
ours differs principally in its general shape, which is 
more oblong than lanceolate, and from V. vx>ottorda - 
num in the character of the margin, which in oura is 
dentate throughout, except near the base, while in 
V. woottonianvm it is described as entire from about 
the middle downward. Knowlton’s figure, however, 
appears to represent a specimen in which this part of 
the margin is not preserved. 

In these three species we have a general type of 
leaf that differs but little, and a slight modification 
of the specific characters in anyone might readily con¬ 
fuse its specific identity. 

Locality: Eska Creek, Matanuska coal field, Matanuska- 
Cook Inlet region; collected by Theodore Chapin in 1910 (lot 
5897). 

Viburnum contortucn Leaquereux 
Plate 106, figure 1 

Viburnum con tor turn Leaquereux, G. S. Geol. and Geog. Survey 
Terr. Ann. Kept for 1872, p. 396, 1873. 

Viburnum martfnatum Lesquereux, U. 8. GeoL Survey Terr. 
Rept.. vol. 7, p. 223. pi. 38, fig. 2 (excl. fig. 11, pi. 37, 
and figs. 1, 3, 4, 5, pi. 38), 1878. 

There can be hardly any question in regard to the 
specific identity of our specimen with the one from the 
Eocene of Wyoming described and figured by Lesque- 
reux, although ours is a much larger leaf; but it has 
the same peculiar inequilateral, cuneate base and the 
same characteristic obovate outline. 

Whether or not Viburnum cantortufm should be re¬ 
garded as a form or variety of F. marginatwn would 
appear to be more or less problematic. It was orig¬ 
inally described by Lesquereux in 1873 as a distinct 

• Knowlton, F. H., and Cockerell, T. D. A.. In Knowlton. F. H., A 
catalogue of the Meaoxolc and Cenoxoic plants of North America: D. 8. 
Geol. Survey Bull. 698, p. 841, 1919. — F<0«mum lanotolatum New¬ 
berry, J. 8., Notea on the later extinct floras of North America I Ly¬ 
ceum Not. Hlat. INew York! Annate, to!. 0, p. B4, 1868; The later 
extinct floras of North America: U. S. Oeol. Survey Mon. 35. p. 131. 
pi. 33. flg. 10, 1808. Not V. lanctolatum Hill, 1868. 

" Knowlton. F. H., Geology and paleontology of the Raton Mean and 
other regions In Colorado and New Mexico: U. 8. Geol. Survey Prof. 
Paper 1U1, p. 347. pi. Ill, flg. 6. 1©17 [1918]. 
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species and was subsequently included by him under 
V. marginatum; but later their specific distinction was 
reestablished by Knowlton®* in connection with & 
specimen from the Eocene (Raton formation) of 
Colorado. The matter was also rendered somewhat 
more complicated by Heer, 6$ who relegated both con - 
tortum and marginatum to a single species and an¬ 
other genus, under the name Platanus marginata , and 
introduced into the species a number of leaves from 
the Tertiary of Greenland that differed widely jfrom 
any of Lesquereux’s figures of either species. From 
a careful examination and comparison of all these 
figures it appears as if Viburnum contortum and 
V. marginatum as represented by Lesquereux’s figures 
1 and 4, plate 38, might be regarded as specifically 
identical with or merely as varietally different from 
each other, but that Heer’s Platanus marginata could 
hardly be included in the same category with them 
and should be regarded not only as specifically but 
also as generically distinct. 

Locality: Matanuska coal field, Matanu6ko-Cook Inlet 
retfon, strata beneath coal, Kings River; collected by Sidney 
Paige and Adolph Knopf In 1006 (lot 3955). 

Viburnum antiquum (Newberry) Hollick 

Plate IOC, figure 3 

Viburnum antiquum (Newberry) Hnllick, In Newberry. U. S. 

Geol. Survey Mon. 35. p. 128, pi. 33, figs. 1, 2, 1898. 

Tilia aniiqua Newberry, Lyceum Nat Hist. (New York] An¬ 
nals, vol. 9, p. 52, 186 8. 

Viburnum tilioidea Ward, U. S. Geol. Survey fltli Ann. Rept., 
p. 556, pL 61, figs. 1-7; pL 62, figs. 1-6, 1SSG; U. S. Geol. 
Survey Bull. 37. p. 107, pi. 50, figs. 1-3; pi. 51, figs. 1-8; 
pi. 52, figs. 1, 2, 1887. 

There can be little doubt that our specimen repre¬ 
sents the lower part of one side of a leaf of tins species, 
which is a common element in the Fort Union (Eo¬ 
cene) and Lance (Eocene?) formations of Montana, 
Wyoming, and North Dakota. 

Locality: Upper Yukon region, Bryant Creek (original no. 
3AP 348) ; collected by L. M. Prtndle In 1903 (lot 3227). 

Viburnum e vex urn Hollick, n. up. 

Plate 119, figure 2 

Leaf apparently obovoid-oblong; margin undulate- 
dentate; venation pinnate-subpalmate, craspedodrome; 
secondary veins subtending acute angles with the mid¬ 
rib, the lowest on each side of the midrib simulating a 
lateral primary with numerous branches from the 
under side, those above ascending, curved upward, 
and more or less branched distally, each vem and 
branch terminating in a marginal dentition. 

* Knowlton. F. H., Geology and paleontology of tbe Baton Mesa 
and other regions So Colorado aDd New Mexico: U. S. GeoL Survey 
Prof. Paper 101, p. 340. pL 108. flg. 3. 1917 (1018]. 

•Hear, Oswald. DU foaalie Flora OrOnUnda. pt. 2: Flora foaallla 
arctlea, rol. 7. p. 97, pi. 98. tigs. 3-5; pi. 99. flga. 2. 3; pi. 101, fig. 
5, 1883. 


This is not a satisfactory specimen upon which to 
base a new species; but it does not appear to be identi¬ 
fiable with any species heretofore described, and it 
possesses characters that should serve to identify it 
with more perfect specimens should these be found. 
The shape may be seen to be rather peculiar and sug¬ 
gestive of certain figures of leaves from the Eocene of 
Montana, described by Ward 10 under the name Vibur¬ 
num tUioidcs ( = F. antiquum (Newberry) Hollick). 71 
These leaves do not appear to be referable to the spe¬ 
cies originally described and figured by Newberry, but 
they do appear to be more or less similar to our speci¬ 
men from Alaska, except for their more conspicuous, 
well-defined dentition. 

Locality: Chlgnlk, about 200 yards south of native village, 
Chlgnlk Bay, Alaska Peninsula (original no. 966) ; collected 
by T. W. Stanton In 1904 (lot 3519). 

Viburnum aequale Hollick, n. ftp. 

Plate 119, figure 1 

Leaf apparently oblong-ellipsoidal, about 12 centi¬ 
meters in length by 9 centimeters in maximum width, 
narrowed below and terminating in a curved-truncate 
base; margin coarsely crenate-dentate or bluntly ser¬ 
rate-dentate; venation pinnate, craspedodrome; sec¬ 
ondary veins irregularly spaced and disposed, ascend¬ 
ing, diverging at acute angles from the midrib, the 
lower two subopposite, basilar, branched from their 
under sides, the branches forming acute angles with 
their supporting secondaries; upper secondaries 
branched distad from the under sides, the branches 
in places branched in a similar manner, each main 
vein, branch, and branchlet terminating in one of the 
marginal dentitions; tertiary veins apparently mostly 
simple, fixed or curved or occasionally bent, subtend¬ 
ing various angles with the midrib and secondaries. 

I am inclined to think that this leaf may represent 
a large specimen of one or another of the several 
closely related forms of Viburnum, from the Eocene 
of Montana, described and figured under the names 
V. limpidum , V. elongatum , etc., by Ward; 72 although 
in our specimen the marginal dentitions appear to be 
more uniformly bluntly dentate, and the base more 
distinctly truncate than in any of the specimens fig¬ 
ured in the works cited. This general type of Vibur¬ 
num leaf is abundant in the Eocene rocks of the West- 

Ward, L. P., A ayoopela of the flora of tht Laramie group: U. 8. 
Geol. Survey 6th Ann. Rept.. p. 656, pi. 01. fig*. 1, 2, 1886; Type® of 
the Laramie flora : U- S. Geol. Surrey Bull. 37, pi. 30, fig. 1 ; pL 51, 
tig. 2. 1887. 

n Hollick, Arthur, In Newberry, J. 8., The later extinct flora* of 
North America : U- 8. Geol. 8urvey Mon. 35, p. 128, pi. 33, figs. 1, 2, 
1898. — Tilia antiquo Newberry. Note* on tbe later extinct floras of 
North America : Lyceum Nat. Hlat (New York] Annala, rol. 9. p. 52, 
1868. 

n Ward, L. F., A aynopala of the flora of the Laramie group: U. 8. 
Geol. Surrey 81b Ann. Kept., p. 556. pi. 63. Cga. 1-4 ; p. 557, pi. 63. 
flea. 8. 9. 1886; Tjpea of tbe Laramie flora: U. 8. GeoL Surrey Boll 
37, p. 110, pi. 63, figs. 3-6; p. 112, pi. 54, figa. 4. 5, 1887. 
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em States, and it is interesting to find the type repre¬ 
sented in the Tertiary of Alaska by a form that is 
closely comparable. 

Incidentally it may also be compared with a frag¬ 
mentary leaf from the Eocene of Greenland, which 
Heer TJ described as Sorbus grandifolia. This, how¬ 
ever, appears to be a very different leaf from one from 
the Eocene of Spitsbergen subsequently referred to the 
species by the same author. 74 

Locality: Shore east of Point Divide, between Herendeen 
Bay and Port Moller, Alaska Peninsula (original no. 32) ; col¬ 
lected by W. W. Atwood and H. M. Eukln in 1908 (lot 5188). 

Viburnum schmidtianura Heer? 

Plate 108, figure 4 

Viburnum schmid:ianum Heer, Miocene Flora der Insel Sacha- 
Iln: Flora fossilfa orctica, vol. 5, no. 3, p. 43, pi. 11, 
figs. A-8, 1878; Die fosslle Flora Orflnlamla, pt. 2: Idem, 
vol. 7, p. 114, pi. 89. fig. 10; pi 94. fig. 4, 1883. 

Viburnum schmidtianum appears to have been a 
species that was limited in its distribution to the Ter¬ 
tiary of the Arctic regions. A considerable diversity 
of leaf forms were included by Heer in his illustra¬ 
tions of the species from Sakhalin and Greenland, and 
several of the forms do not agree with his description. 
Our specimen may be compared with his figures 4, 5, 
and 6 (vol. 5), except that the base appears to have 
been truncate rather than rounded, as shown in his 
figure 4. On the other hand, his figure 10 (vol. 7) 
lias a base that is almost exactly like ours. 

I am also inclined to regard as specifically identical 
with Viburnum schmidtianum a leaf included by 
Heer 15 in V. nordensJtfuldi Heer, 16 to which, however, 
the figure does not appear to bear even a remote 
resemblance. 

More recently Konstantow tT identified as V. schmid- 
tianwn and figured a leaf from the Eocene of eastern 
Siberia, which closely resembles our specimen, but un¬ 
fortunately the basal portion is missing. I have little 
doubt that our specimen is specifically identical with 
certain of the Tertiary leaves from the Arctic region 
that have been included under V. schmidtianum , but 
in view of its fragmentary condition the identification 
is regarded as tentative. The probability that it may 
repre*sent a new species appears to be negligible. 

Incidentally it may be mentioned, in connection 
with F. schmidtianum , that Kryshtofovich 74 ques- 

n Heer. Oswald, Contribution* to the fo*«tl flora of North Greenland: 
Flora foaallls arctlca. vol. 2, no. 4. p. 483. pi. 14. fig. 4. IS69. 

T * Heer, Owwnld, Die Mloc« n«* Florn und Fnnnn Spltzbergons: Floro 
fosallta arctic*, vol. 2, do. 3. p. 08. pi. 14. Ag. 10. 1870. 

"Heer, Oswald. Die foaaile Flora GrOnland*. pt. 2: Flora foMilta 
arctic*, vol. 7. pp. 115-116, pi. 00. flg. 2, 1888. 

"Heer, Oswald, Foaaile flora von Alaska: Flora foanllla arctlca, vol. 
2. no. 2, p. 80. pi. 3. fljr. 13. 1809. 

n Konstantow, S. W.. Die tertUre Flora des BJelogorJe Aufscbluaaes 
am Onterlauf dea FI. Bureja: Com. g0ol. M*m., n. aer., no. 113, p. 23, 
pi. 2. fig. 8. 1914. 

" Krysbtofovlch, African, On the Cretaceous flora of Russian Sak¬ 
halin: Imp. Onlv. Toklo CoU. Scl. Jour., voL 40, nrt. 8. p. 60. 1918. 


tioned the Tertiary age of certain of the strata on the 
island of Sakhalin in which the specimens of F. 
schmidtianum described by Heer were found. It is 
possible, therefore, that all the specimens included in 
the species by Heer may not properly belong in it. 

Locality: North of upper Nenana River, northwest of Well* 
Creek, Tnnana region (original no. 13AP 51) ; collected by 
F. H. Mofflt and J. E. Pogue In 1913 (lot 6567). 

Viburnum nordensluoldl Heer 

Plate 107. figures 1-3 

Viburnum nordenskioldi Heer, Flora foesllls alaakana: Flora 
foasllls arctlca, vol. 2, no. 2, p. 36, pi. 3, fig. IS, 1869; 
Beltrilge xar fosslien Flora Spltxbergens: Idem, vol. 4, 
no. 1, p. 77. pi. 15. fig. 5a; pi. 18, fig. 7 ; pi. 23. fig. 4b; 
pi. 29, fig. 5, 1876; Die Miocene Flora des Grlnnell- 
Landes; Idem. vol. 5. no. 6, p. 36, pi. 4, fig. 4d; pi. 7, 
fig*. 5-7, 1878; Beltrilge xur Miocenen Flora von Nord- 
Canada ; Idem, vol. 6. pt. I, no. 3. p. 15, pL 1, fig. 8, 1880; 
Die fosslle Flora Grontanda, pt. 2: Idem, vol. 7, p. 115, 
pi. 92. fig. 11; pi. 96. fig. 2. 1883. 

Knowlton, U. 8. Nat. Mus. Proc., vol. 17. p. 225, 1894; 
Geol. Soc. America Bull., vol. 5, p. 583, 1894; U. S. Geol. 
Survey 17th Ann. Rept., pt. 1, p. 887, 1896. 

This is a widely distributed Tertiary species in the 
Arctic region. The specimen upon which Heer founded 
the species was collected by Hjalmar Furuhjelm at 
Xinilchik, Kenai Peninsula, and other specimens were 
described and figured by Heer from Canada, Grinnell 
Land, Greenland, and Spitsbergen. Specimens were 
also described and figured from the Eocene of North 
Dakota and Montana by Lesquereux 78 and by Ward. -0 
It was also identified in the Tertiary of Siberia by 
Konstantow ,J and from Manchuria by Florin.” 

Localities; Chlgnlk Bay, Alaska Peninsula, west side of 
Anchorage Bay, near upper end, about 300 yards north of In¬ 
dian settlement (original no. 962) ; collected by T. W. Stanton 
and R. W. Stone In 1904 (lot 3524) (pi. 107, fig. 1). Nenana 
coal field, Tanana region, California Creek, 0.47 mile 8. 42* W. 
of northeast corner of sec. 15, T. 9 S.. R. 6 W. (original no. 
2) ; collected by G. C. Martin and R, M. Overbeck In 1916 (lot 
7261) (pi. 107, figs. 2, 3). 

Viburnum whymperi Heer 
Plate 107, figures 4-7 

Viburnum w AympeH Heer, Contribution* to the fossil floru of 
North Greenland: Flora fosBllis arctlca, vol. 2, no. 4, p. 
475. pi. 46, fig. lb. 1869; Die Miocene Flora und Fauna 
Spltzbergens: Idem, no. 3, p. 60, pi. 13, figs. 3-23, 1870; 
Die fosslle Flora Grdnlands, pt 2: Idem, vol. 7, p. 115, 
pi. 102, fig. 13. 1883. 


"Lesquereux, Leo, The Cretaceous and Tertiary floras: U. 8. Geol. 
8urvey Terr. Kept-, vol. 8. p. 230. pi. 40A, flga. 0. 7, 1883. 

" Ward. L. F.. A synopsis of tha flora of the Laramie group : U. 8. 
Geo!. 8arvey fltb Ann. Kept., p. 557, pi. 05. flgs, 4-0, 1886; Types of 
the Laramie flora : U. 8. Geol. Survey Bull. 37, p. 114. pt. 57, flga. 
1-3, 1887. 

“ Konolantow. B. W.. Die tertlire Flora dea BJelogorJe Aufschlusae* 
am Urterlauf dea FI. Bureja: Com. gdol. M4m., n. a*r. no. H3, p. 28, 
pi. 2. flg. lb. St. Petersburg, 1914. 

“ Florin. Rudolph. Zur alttertlMivo Flora der slldllcben Mamiachurel: 
Palacontologta stolen*, vol. 1, no. 1 (A), p. 13, pi. 11. flg 15, Peking, 
1922. 
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The several figures of this species given by Heer 
vary considerably, but his figure 13, plate 102, repre¬ 
senting a leaf from the Tertiary of Spitsbergen, may 
be compared with our figures 4 and 6, the main differ¬ 
ence between them being that in our specimens the 
lateral primaries are more strictly opposite than they 
are depicted in Heer’s figure. Our figures 0 and 7 are 
included in the species with some doubt. They might, 
perhaps, be described under a new specific name. 

Two leaves from the Upper Cretaceous of Wyoming 
were doubtfully referred to the species by Les¬ 
quereux,” and an examination and comparison of 
these figures, in connection with Heer’s, will at once 
indicate that generic relationship is all that could be 
reasonably claimed for them; and it is of interest to 
note that one of them (fig. 23, pi. 61) was subsequently 
included in a new species, Viburnum anomalinervum, 
by Knowlton, 84 whose comment was as follows: u It 
has for a long time been apparent that the little leaf 
from Point of Rocks, Wyo., referred by Lesquereux to 
Heer’s Viburnum whymperi , could not belong to that 
species; and I have ventured to refer it to the present 
species.” 

Three specimens from the Upper Cretaceous (Mon¬ 
tana group) of Wyoming were described, figured, and 
referred with some doubt to the species by Knowlton, 85 
but only one of these figures (fig. 3, pi. 19) appears to 
show any resemblance that might justify the reference, 
and this one was subsequently referred by Knowlton M 
to Viburnum kollicJd Berry.” 

We may say, therefore, that it is very doubtful if 
any of the specimens identified as Viburnum whymperi 
from any Upper Cretaceous formation really belong to 
the species; but a specimen from the Eocene (Fort 
Union formation) of Montana, described and figured 
by Ward, 88 is somewhat more suggestive of the species 
as figured by Heer. 

Indications of the presence of the species as an 
element in the fossil flora of any part of the Old 
World, exclusive of Spitsbergen, are very meager. It 
was recorded from the Tertiary of Ireland by Wil¬ 
liamson and Baily,” who gave a figure of a leaf (fig. 

“ Loequereax. Leo. The Tertiary flora: 0. S. Gcol. Survey Terr. Rapt., 
T0l. 7. p. 225, pi. 38. flg. 7; pi. 61. flg. 28. 1878. 

•Knowlton, F. H., Foaall flora* of the Verroejo aod Raton forma¬ 
tions of Colorado and New Mexico: U. 8. Geol. Surrey Prof. Paper 101, 
pp. 275-276. pi. 45. fig. 4. 1017 [1018]. 

•Knowlton. F. £1.. Flora of the Montana formation: U. 8. GeoL 
8urvey Bull. 163, p. 72, pi. 17, flg. 1 ; pi. 18, flg. 1; pi. 19, flg. 3, 1900. 

• Knowlton, F. H. r A catalogue of the Mesoaolc and Conoxolc planta 
of North America: U. S. Geol. Surrey Bull. 096. p. 046, 1919. 

" Berry. E. W., New species of pionta from the Matawun formation: 
Am. Naturalist. roL 37, p. 693, figs. 6. 6, 1003. 

• Word, L. F.. A synopsis of the flora of the Laramie group: U. S. 
Geol. Survey 0tb Ann. Kept., p. 567. pi. 63. flg. 6. 1886; Type* of the 
Urnmte flora: U. 8. Geol. Survey Bull. 37. p. 111. pi 54. fit*. 1. 18S7. 

"® Williamson. W. C.. and Bally, W. II.. Second report of the com¬ 
mittee • • • appointed for tbi* purpose nf colli-ctlnir nnd reporting 

on the Tertfnry (Mlucine) flora, rtc., of the bn wilt of the North of 
Ireland : British Assoc. Adv. Scl. 50th Kept., p. 109. pL 3, firs. 3n, Sb. 
1880. 


3a) and one of a fruit (fig. 3b), but the leaf does not 
appear to resemble the species even remotely, and the 
fruit is entirely problematic. It was also recorded 
irom the Tertiary of Bohemia by Menzel, 80 on the 
strength of a poorly defined fruit or seed, the identity 
of which is more than doubtful; and these appear to 
be the only references to the species in connection with 
the fossil flora of the Old World. 

Localities: Upper Yukon region, Mission Creek, about 2 
miles nbove Junction with Kxcelslor Creek (original no. 3AP 
432); collected by L. M. Prindle in 1908 (lot 3231) (pi. 107, 
figs. 4, 5). Upper Yukon region, Seventymlle Creek, half a 
mile below mouth of Mogul Creek (original no. 10); collected 
by W. W. Atwood in 1907 (lot 4711) (pi. 107, fig*. 6, 7). 

Viburnum duriusculum Ho I lick, n. sp. 

Plate 105, figure 9 

Leaf coarse in texture, ovate, 5.5 centimeters in 
length by 4 centimeters in width just below the mid¬ 
dle; base rounded-truncate; apex rounded-cuneate; 
margin sharply triangular-spinose dentate; venation 
strong, pinnate, craspedodrome; secondary veins ir¬ 
regularly spaced and branched or forked, each main 
vein and subdivision terminating in one of the denti¬ 
tions. 

This leaf is described as a new species, although it 
may be specifically identical with Viburnum dichoto- 
mum Lesquereux 91 from the Eocene of Wyoming, 
from which it differs merely in the more rigid midrib 
and the forking rather than branching of the second¬ 
ary veins, or with Viburnum dakoten&e Lesquereux 81 
from the Eocene of North Dakota. 

It is evident that in these three species we have 
leaves that might be regarded as varietal forms of one 
and the same species, and, as a matter of fact, they 
differ from each other less than the leaves on individ¬ 
ual bushes of certain living species of Viburnum, 

Locality: Shore east of Point Divide, between Uerendeea 
Bay and Port Moller, Alaska Peninsula (original no. 32); col¬ 
lected by W. W. Atwood nnd H. M. Eakfn In 1908 (lot 5180). 

Fruit of Viburnum? ap. 

Plate 107, figures 8, 9 

The seeds or fruit figured as above appear to be at 
least genericolly identical with those described and 
figured by Ward 88 and discussed under Viburnum 
lUioide8. Whether or not they are properly referable 
to that species, or even to the genus Viburnum, may, 

• Mantel. Paul. Die Flora de* tcrtlBren Polftravchlefers von Sullodlt* 
Im bflbmlachen Mlttelgeblrge ; Naturwls*. Of* ell. Iala in Bautien 
Sltwngeber u. Abb.. 1896-97, p. 64 (46), pi. 1. flg. 8, 1897. 

• Leaquerecx. Leo. The Tertiary flora : U. S. Geol. Surrey Terr. Kept, 
vol. 7. p. 225, pi, 88. flg. fl. 1878. 

• Lesquereux. Leo, The Cretareoua and Tertiary flora*: D. 8. Gaol- 
Surrey Terr. Kept., vol. 8. p. 231, pi. 46A, flg. 9. 1888. 

• Ward, L. F., A synopsis of the flora of the Laramie groap: U. S. 
Geol. Survey 6tb Ann. Kept., p. 556, pi. 62. flg§. 2-6. 1886; Type# of 
the Laramie flora: U. S. Geol. Survey Bull. 87, p. 107, pL 51, flga. 4-8, 
1887. 
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however, be regarded as an open question; but it is 
a significant fact that, like Ward’s specimens, they 
were found more or less closely associated with leaves 
that undoubtedly belong to the genus, and hence I 
have provisionally included them in it. 

Ward’s specimens were obtained from the Eocene 
(Fort Union formation) of Montana, and somewhat 
similar remains were described and figured by Heer 94 
under Viburnum wkymperi Heer and V. macrosper- 
mum Heer, from the Tertiary (Eocene?) of Spitsber¬ 
gen; but whether or not these should all be included, 
along with ours, in one generic category, and in the 
genus Vibiemum, must be, for the present at least, re¬ 
garded as problematic, especially as surficially similar 
fruits were described under the genus Nyssa by 
Weber 95 and Velenovsky." 

Locality: Matanuska River, 4,200 feet below Moobc Creek, 
Matonuakn-Cook Inlet region (original no. 3) ; collected by 
Q. C. Martin in 1910 (lot 5892). 

SPEBJfATOPHTTA OP UNDETERMINED ORDINAL AND 
PAMILY RELATIONSHIP 

Genai NORDENSKIOLDIA Heer 

Nordenakioldia borealis Heer 

Plate 120, figures 1, 2 

Nordenskloldia borealis Heer, Die Miocene Flora un<! Fauna 
Spitzbergens: Flora fossilla arctica, vol. 2, no. 3, p. 65, 
pi. 7, figs. 1-13, 1870. 

This well-defined organism, representing a fruit of 
undetermined botanical relationship, first described 
and figured under that name from specimens dis¬ 
covered in Spitsbergen, was subsequently identified in 
specimens from Greenland 97 which had been origi¬ 
nally described as the fruit of Diospyros . 

It was recorded by Dawson 99 from the Mackenzie 
River region of Canada and by Newberry 99 from the 
Green River shales of Wyoming. It was heretofore 
recorded only from the places mentioned and only in 
connection with deposits of Eocene age. 

Locality: Portage (Balboa) Bay, Alaska Peninsula (original 
no. 0); collected by W. W. Atwood and H. M. Bakin In 1008 
(lot 5178). 


" Hut, Oawald, DU Miocene Flora and Food* Spitsbergen*: Flora 
f ©Willi arctica, vol. 2, no. 3, p. 00, pi. IS. flga. 7-23, 24, 25a. 20a, 27- 
26b, 1870. 

* Weber, C. O., Dl« Tcrtlhrflora dcr nlederrbelniscben Braankoblen 
formation: Palaeontograpblca, vol. 2, pp. 164 (70), 185 (71), pi. 20 
(3), 1861 (1862), — N. rugota, obovata, and maxima. 

" Veleuovsky, Josef. DU Flora ana den aujtgebrannten tertlftren Let- 
ten Ton Vraovic be! Laun: K. bObm. Gesell. Wist. Abb., nt. 6, voL 11, 
p. 87, pi. 6, flg*. 20 24, 1681, — N. vrrtumni Unger. 

r Heer, Oswald, Nachtrflge xur fosslleo Flora GrOuland*: Flora fo»- 
allU arctica, vol. 6, pt. 1, no. 2, p. 13, pi. 6, flg. 8. 1880. — Dlospvros 
fruit. Miocene Flora von NordgrOnland: Idem, vol. 1, p. 117, pi. 47, 
6gs. 4b. 6. 5f, f. 1808. 

“ Dswion, J. W„ On fossil plants collected by Mr. R. A. McConnell 
on Mackenzie River and by Mr. T. C. Weston on Bow Hirer: Roy. Soc. 
Canada Trans., voL 7. sec. 4, p. 71, pi. 10. flg. 6, 1889. 

"Newberry, J. 8., The later extinct floras of North America: U. 8. 
GeoL Survey Mon. 85, p. 187, pL 08, figs. 4-0, 1898. 


Genus AHTH0LITHE8 Brongniart 
Antholithea caataneoidea Rollick, n. ap. 

Plate 120, figure 5 

Remains consisting of stellate clusters of petaloid 
and staraenoid organs apparently attached to a com¬ 
mon stalk or rachis; clusters about 75 millimeters in 
diameter. 

These rather obscurely defined remains are sugges¬ 
tive of amentaceous inflorescence similar to that of 
Quercus, Fagtis, Costarica , etc. A number of remains 
with which they might be compared were described 
and figured by Heer 1 under the name Cyperites micro¬ 
carpus , from the Tertiary of the Arctic regions, and 
of these the specimen that he regarded as representing 
the male inflorescence of Costarica wigeri is strikingly 
like ours and may well be generically identical with 
it. Specific identity with the leaf, however, is too un¬ 
certain, and it would seem to be the better course to 
give to our specimen a name which would merely 
imply an inflorescence resembling that of Castanea. 

Locality: Matanuska River, 4,200 feet below Moose Creek, 
Matanuska-Cook Inlet region (original no. 3); coUeeted by 
G. C. Marlin in 1910 (lot 5892). 

Genas PAIAEANTHU8 Newberry 
PalaeanthuB prmdlei Rollick, n. sp. 

Plate 60 t figure 2 

Organism consisting of a long, stout petiole, 4 centi¬ 
meters or more in length by about 3.5 millimeters in 
width, terminated by what is apparently the remains 
of an inflorescence, which includes an obscurely de¬ 
fined receptacle to which are attached a cluster of in¬ 
wardly concave, linguloid sepals or petals that average 
about a centimeter in length. 

This peculiar specimen presents very much the ap¬ 
pearance of a flattened and partly dismembered com¬ 
posite flower. The petaloid appendages must have 
been of a firm or coriaceous texture and are apparently 
more or less curved longitudinally and laterally, form¬ 
ing a concave inner surface, suggestive of infolding 
and overlapping. 

It is similar in general appearance to the organisms 
described and figured by Newberry 9 from the Upper 
Cretaceous clays at Amboy, N. J., under the name 
PaJaeanthun (W/'IIiamsonia) problematical Indeed, 
the resemblance of our specimen to certain (ft New- 

* Hetr, Oswald. Miocene Flora von Nordgr0nlan,d: Flora fosallla are- 
Ilea, vol. 1. p. 97, pi. 46, Ajch. 4. 4b. 6, 6b. c, d, 1868; Contributions 
to tbe fossil flora of North Greenland: Idem, vol. 2, no. 2, p. 466, pi. 
55. figs. 11, 12. 1S69. 

Caatonra ungcri Heer, Idem, vol. 2, no. 2, p. 470. pi. 45, 0*a. lb, lbb. 

Nymphaea arctica Heer, Die Miocene Flora nnd Fauna Spitsbergen: 
Idem. vol. 2, no. 3, p. 64. pi. 14. figs. 8. 7. 1870. 

Platanus marginala Lcequt reux sp. Heer, Die fossile Flora Grdn- 
lands. pt. 2 : Idem, vol. 7. p. 97, pi. 99, flg. 8b, 1883. 

* Newberry, J. 8.. Tbe flora of the Amboy clays: XJ. 8. Geol. Survey 
Moo. 26, p. 125, pi. 35, figs. 1-9, 1895. 
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berry’s figures (figs. 2, 5, and 8) is so striking that, if 
found in rocks of equivalent age, the generic identity 
of our specimen, at least, would probably not be ques¬ 
tioned. Apparently the only surficial difference is 
that our specimen is smaller than those figured by 
Newberry. 

What the exact botanical relationships of these or¬ 
ganisms are it is impossible to determine satisfactorily. 
Newberry, in his discussion, remarked: 

It is evident * • • that the material composing these 
florets of the ray was more substantial and persistent than 
that of moat helianthold flowers, but It Is well known that 
many of the Compositae, like (huiphalium, Ueliochrysum, etc., 
have the ray florets scarlous or woody. • • * Flowers of 
the Composltae would not be out of place, and we should not 
hesitate to accept the obvious Inference that these were such 
If Jt were not that a group of flowerlike organs—I mean the 
flowers called WUliamiOnia —had been found In Mesozoic 
rocks, • * • which are not without resemblance to, and 
lierhaps not without botanical affinity with, these, and which 
have been proved to be the florescence of cycada. 

It would be profitless to enter here upon a discussion 
of the probable botanical relationship of our specimen 
and incidentally of the genera Palaeantkus and Wil- 
liamsojua / but those who may be interested in the sub¬ 
ject may refer to Wieland’s work on fossil cycads.* 

I am not prepared to express any definite opinion, 
but it may perhaps be pertinent to remark that 
whereas we have not found any other plant remains 
in Alaska that are suggestive of the Compositae, well- 
defined remains of cycads occur in both the Cretaceous 
and the Tertiary rocks of the Territory. On the other 
band, however, it may be remarked that the long 
petiole is suggestive of connection with a flower of the 
Compositae rather than with one of the Cycadaceae. 
In the circumstances it seems advisable, at least for 
(he present, to consider the family relationship of the 
genus Pal<ieanthu8 undetermined. 

The specific name is given in honor of the collec¬ 
tor, Mr. L. M. Prindle. 

Locality: Bryant Creek, upper Yukon region (original no. 
3AP 350); collected by L. M. Prindle In 1003 (lot 3220). 

Genus PHYLLITE8 Brongnlart 
Phyllite8 aaundersi Knowlton 

Phyllites aaundersi Knowlton, Alaska, vol. 4, p. 157, pi 25, 
fig. 2; pi. 33, tig. 2, Harrlman Alaska Expedition, 1904. 

This species, consisting of a catkinlike organism, is 
represented by two specimens, collected by De Alton 
Saunders in 1899 at Kukak Bay, Alaska Peninsula 
(U. S. Nat. Mus. nos. 30078 and 30091), 

In his description of the specimens Knowlton said: 

At first sight certain of the detached specimens have the 
appearance of being catkins of something like Balix or Populu*, 
but, as may be seen in the figures, they stand erect on short, 

•Wletaad, O. H, American fossil cycxds: Carnegie Inat. Washing¬ 
ton Pub. 34, vol. 2 (Tnxonomy), especially ch. 12 and bibliography, 
pp. 230-248, 1910. 


thick branches, quite unlike the conditions obtaining in either 
of those genera. It may be that they are the branches of a 
conifer beset with numerous thick leaves, but neither do they 
meet all the requirements necessary for such a reference. 

Phyllitea arctica Knowlton 

Phyllitcs arctica Knowlton, U. 9. Nat. Mus. Proc., vol. 17, p. 230, 
pi. fi, figs. 10, 11, 1304; Geol. Hoc. America BulL, vol. 
p. 587, 1894; U. S. Geol. Survey 17th Ann. Kept., pt 1, 
p. 890, 1896. 

The specimens described under the above name were 
collected by C. H. Townsend in 1890 at Herendeen 
Bay, Alaska Peninsula (U. S. Nat. Mus. no. 3766). 
They are strong^ suggestive of the genus ^4c*r, as 
noted by Knowlton 4 in his discussion of their possible 
generic affinities. 

Dicotyledonous leaf (gen. and up.?) 

Plate 11, figure lb 

This specimen consists of the fragmentary remnant 
of the basal part of a leaf that was, apparently, coarse 
in texture, with a stout midrib and long petiole. The 
secondary venation is simply pinnate, and the veins 
appear to be widely spaced. The base of the leaf ap¬ 
pears to be acutely cuneate and the margin entire. 
The characters, however, are too incompletely pre¬ 
served for either adequate or satisfactory description, 
and even a tentative generic reference would be of 
little or no value. 

Locality: South side near head of Hamilton Bay, Kupreanof 
Island, southeastern Alaska (original no. V); collected by 
W. W. Atwood in 1907 (lot 4389). 

Dicotyledonous leaf (gen. and sp.7) 

Plate 22, figure 5c 

This fragment may represent a median portion of a 
platanoid leaf; but it would be useless to attempt any 
discussion of its probable specific or generic relation¬ 
ship. 

Locality: Cblgnik, nbout 200 yards south of native village, 
Cbignlk Bay, Alaska Peninsula (original no. 956); collected 
by T. W. Stanton In 1904 (lot 3519). 

Gemii CARPOLITHES Schlothclm 

Carpolithes auriformia Hoi lick, n. sp. 

Plate 120, figures fl, 7 

Ear-shaped organisms, about 8 millimeters in length 
by 4 millimeters in width across the broadest part, 
with gibbous, spatulate nuclei surrounded, except at 
the smaller, open end, by narrow borders that arc 
minutely denticulate on the outer rim. 

These organisms present the appearance of seeds or 
carpels that have been split open, exposing the in¬ 
terior; and the smaller ends look as if they might rep- 
lesent former points of attachment They are also 

4 Knowlton, F. H., op. clt (U. 8. Nat. Mob ), p. 281. 
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suggestive of nodal diaphragms, similar to those of 
Equisetum; but the shape and the apparently open end 
are disturbing features which would require interpre¬ 
tation in such connection. 

Locality: Cliff 1 mile Booth of small bay on sooth shore of 
King Salmon Lake, Alaska Peninsula (original no. P-21); 
collected by W. R. Smith In 1922. 

Carpolithes elytraeformia Hoilick, n. sp. 

Plate 120. figures 3, 4 

Organism apparently oblong or oblong-ovate, about 
1.75 centimeters in length by 0.75 centimeter in maxi¬ 
mum width, entire, punctate in a series of about six 
regular rows that extend throughout its length. 

Our two figures of this peculiar organism represent 
counterparts of a single specimen. It is suggestive of 
an elytron of a coleopterous insect, such as are de¬ 
picted by Heer* from the Tertiary of Spitsbergen, 
and of a similar object described and figured by the 
same author 6 under the name Chrysomelite* aia8kanuB s 
based on a specimen collected by Hjalinar Furuhjelm 
at Port Graham, Kenai Peninsula, to which it is pos¬ 
sible that our specimens may ultimately be referred, if 
further confirmatory evidence should be forthcoming. 

* Heer, Oswald, Die Miocene Flore und Fauna 8pltxbergec9: Flora 
fossilla arctic®, vol. 2, no. 8, pi. 1C. flga. 1-4. 1870. 

* Heer. Oswald. Flora foeatila ulaskata : Idem, to!. 2. no. 2, p. 39, 
pl. 10, flgv. 6, Ob. 1869. 


Taking all of the facts and circumstances into consid¬ 
eration, however, I think it advisable to regard our 
specimens, at least tentatively, as belonging in the veg¬ 
etable kingdom. 

Locality: Yakutat Bay. west shore, at Dalton's coal outcrop, 
Yakutat-Copper River region (original no. 141); collected by 
R. S. Tnrr in 1905 (lot 3879). 

Genu* CARFITE8 Schlmper 
Carpites sp. Knowlton 

Carpitei sp. Knowlton, U. 9. Geol. Survey ISth Ann. Rept* 
PL 3. p. 195, 1898. 

This generic identification by Knowlton is included 
in a list of fossil plant remains collected by J. E. 
Spurr in 1896 at Miller’s [Drew] coal mine, on the 
north bank of the Yukon River, about 25 miles above 
the niouth of Minook Creek, in the central Yukon 
region. 

Fruit or nut? 

Fruit or nut?, Thomas, A. O., Iowa Acud. Sci. Proc., vol. 24, 
pp. 113-117, pl. 5, figs. 1-4, 1917. 

This problematic fossil, or possibly concretion, was 
described and figured but not named. It was found 
by Dr. George F. Kay in 1910 in the shales of the 
Tokun formation, in the Bering River coal field, and 
it is included in this paper without discussion or com¬ 
ment merely os a matter of record. 
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It. Gamunda dorotchkiana Goeppert (1* AN'.M. 3S657; p. 40). 4. Onoelra Linnaeus (C S N.M. 3Sfl«: pp. J8-3A). 

lb. Comptonta fiapidaia Leiquemui d'.S.V.M. 3WG& p. 74). 5. DrnTu/atdth blomtrorii (Hwr) Doll Irk (L* S.N M. 3WKI: p. 38). 

*, 3- Onoclta uniibUu Linnaeus (l .S.N M 38M9: pp. 35- .it). 






TERTIARY FLORAS OF ALASKA. 

t. Atpffnium ala$ka»utK IMlkk. a. sp. (sieni* fronil* (I'.S.N M p. 3*i- 1 ju MHinn port of a pinna of fipurf 1 <p 38). 

Jftu P»ri of Ojcure lae&UrKed (p. 3*). 
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I-4Sa. AMpitniHm alatkunvn H cl lick. n. sp. (1* S.X.M. SxfiW; p.3*:. 
I. Sterile frond. 

iA. Median or proximal port of frond, 
lb. Distal part of frond 

1»i- Part of a median or proximal iiintia enlitrred 
Hit. Part of a distal pinna enlarged. 


2. Median fragment of a proximal sterile pinna. 

:|. Mediao-distal fmameut of sterile pinna. 

4. Dlsial frw*mrut of a distal startle pmoa. 

5. Fertile froa*I. 

IL Medi«u fragment of a fertile pinna. 

Ga. Pari of a fertile pinna showing -hspe and arrangement ol the sorl. 
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*. 0,m*ndQ tfuftioM HoUirk. n. sp. (USN M. |» *0'. <l«rtkfrond <t s N M 3i*K». p. wo. 

8. Atf/enhtm elatkint.ru II sick. n. sj*., mHIna-proiiiintl |nnn*c of m tfcrde frond (l*.AK M. &*V>2; p. 38). 





U. a. GEOLOGICAL BTJRVRY 


PROFESSIONAL PAPER 182 PLATE 0 





GEOLOGICAL 8URVEY 


PROFESSIONAL PAPER 1R2 PLATE 7 


TKHTlARY FLORAS OF ALASKA. 

4-7. PricmenK of *leni« ft\S N M, **71. ;W74. p. 42>. 
42V H. Kr.ipnifin of n stem wiili slieaihs (an>! Ieaves?i i I' S 

O. Hln/'iQif Willi n*itlrt* S.N.M. p|t. 41, 42i. 


1-9. Fjfuii'tum arrlicum Ilwr. 

I .Tm. Nodal dlaphras:n« (C.S N M :«n** 72: pp i 
3b. FraginoDl of it stem (18.N.M. Wu £ I* «» 
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I-10. Kquhelum arclicum Hi*or 
I. Sheath (U.S.N.M 3f*7C. p. «». 

3. Nodal diaphragms and fragment.* of Mem- (l .S N.M. .1X675: p 42) 
3. Fragment of astern with sheaths (I'.S.N.M :wc.v j.p. 4i. 42 ). 

4 Fragment of a stem (US M M tt»S75c p *2) 


7. Fragmeolsol slem* (l-.s? V M WATT: p 42). 

K. Rbirnma with rootlets <l\H \ M :w.7&: pp. 41.42). 

9. Fragment of * rhlroroe < Its. V M. 3K7tt. pp. 4). 42) 
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4b. (hruojfttuft) lli-rr (I'.tf.X.M. SfrUtf; pp. 47-48) 
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4f. Tu <“«/»" in f I Jifl,*./«»« Il»*rr (I’ .< N M TIK7UI: ]•{• 50-51>. 

6. Ta-ditnrn irmyaraw Hror < I S N .M. i'704. a*7U5: j»p. 50-51). 
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Stquola fano»dor/ii (Brongoiart) llear (U.S.N.M. 3S«W; pp. 47, 4&). 
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1. Taiodhtm dublum MrmtU Mas«*lonc«» (I'.S.N M. 3*71 2; p. <y). 

2. Tanltt tylriki llfor (I'.S.N.M. i«7!4; p. 4<i. 

3. Ta/odium oecidtnlaU Nfwherry (l 1 2 3 S N M 3*717: j. An 
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A. Tvorffun tfbMam (Siemh>rRj Hear (I .S.N'.M. 3K7I8; pp. 4S-I91. 
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1. 2. arrtltn l!e*r (I.S.K.M. 3S74I, 3*712; Pf». 3. 4. Populus fa/Mmonfri Goepi*«fJ (I'.S.N’.Nf. 3S743, 38744; |»p. C6-C7). 
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1-3. Popultu ardlcc Hwr (l .S.N.M. 38746. 38747; j»p 40-61). 4, •». Ptpuluf toMnkl He«r* (U.S.N.Nf. 38748. 38740: p. G91. 
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1. Populttt haUtmtidr* On*pp*ct? fl‘ .8.N.M. .VCW. pp. ltt-47). Aft. /Vp*»/t.* amNi/rhinrh* Wnr.17 (I' S N'.M p. 43). 
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(I'.S N M. HKVUlip. 107). 




*t\ Nto A 



TERTIARY FLORAS OF ALASKA. 

1. Carpinnt grnniit l ivrr 'I* < N M N'l? i«t» *4451. 4. Slnnurui»# «f Oirffva v p ? (I’.S.NM |i till 

2. Carpinnt* trannxu* llollirk. n t > \ \1 ;w»W: t« «i. 5-7. t'orf/nt 44* mAraf* llollx k. n. >|i. <l‘ S.N M p. 80K 

3. Cot flu t etultnt Hnlllrk. u *p. 1 1* .■< N. M W*. nn -»T« H. ». .-»/**• f*rjriv« Kii>u!ioo ■ioJ r<wkcr«ir U.S.N M. 3KM7; pp. M-94) 




TKHTIARY FLOHAS OF ALASKA. 


1. Alnut corgi ina Knnwhnn nu<l Cocker'll U'.H.X.M. 3*817; pp. W-W). 

2. Aments of Hetnla sp? <I'AN.M. ***49: p. W). 

3a. 2WuA> prise a KttimhNBeu ff .< N.M Hvv50. p. 91). 

3b, 4. Aments of R'tula sp.7 (I'.s.N M.rwwi pp. <*2-tU». 

5. tfiUTCtu orrgoninna Knovrltoti* (l.S N M. p. ivn. 


0. 7. Aments of Corglu* sp.? (I AN.M. :iK**2. S*fl3; p 97). 

8. Pistillate aments of s!/nuf.<»p.? (If.S N.M. Hn& 4; p 95). 

9. Carpinut granilt I’nrer (1* S N.M. W856: pp. *4-*'.). 

10. Hetafa pop-donits Hollick, n. *p. (I’.S.N M. 3KN57; pp Vl-«2». 









TKKTIABY FLORAS OK ALASKA. 

1, 2. t'/mu* ear pinr.jdf* Ooepperl fl'S X M. frp** pp Iflft-IM'. 5a. Tnradium diiKium (Slrm»*rr?*' Hi*r (!' S N.M 38bfl0; pp. 48-40). 

3, 4,5b-7. AUvt afm/vth (AoestpcrO H oil irk. n. comb. «Uaf N.M. |». «». M. .!/«*/• ifaxiaMa Newberry (I s N.M. 3*hM; p. X). 





9*f*r 


* 



TKHTIAHY FLORAS OK ALASKA. 


Briufa confuta lata lloOfe k. n. vnr M '.S S M SS8*2; p. S*l). 
ftrfuln^iK« Kltineplmiwn M* s V M. :)<*** p. 91) 
Quereut olaftrni (I’ S S’ M pp 


4. Qarrrun dalli Lf.iqiitrniY <1* 8.N.M. *J»Ah p. ICO). 

5s. 7. /*«?•<» "iiiftfi/w Tl«>l]lct». n. ?p. fl -S N M 3***: p. 97). 

AS, (S. (/*#rr«« Ilorr fl* S.NM.XS**", 3 N*». p. 100). 
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TERTIARY FLORAS OF ALASKA. 

1. 2. f'ljM anfrr*'ti Ahirli <f.< N M »NTI: j»r W-'Ji-). 3. h'oa»* I'ncrr M'.S N M. 3v*72. p. 1|7>. 

J-6. < 0«M3/a c«*Ms/ar/Wiq (I'mpr* Knowft«»n 'T S N" M. »eC3. ivCL ivc.'i: |ip •♦J-yr" 


0. 5. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE M 



TERTIARY FLORAS OF ALASKA. 

1, 2. Quereua nemientiM Lc.s<jimmvim (V \.M 3v*7fi; p. yy). 4, a. Qurrcm t»M*tfontfaiita C.nrp|n*rf (l* S.\ M. 3KS79. p. 18). 

3. (fxurcui printc.ndir'i Dccr ll .S.N’.M. p. »}. Is 7. ifturcaa ttymodrgt I n»rrr (l .S.N.M. 3 khk 1, pp, 



TERTIARY FLORAS OF ALASKA. 
QucreuJt furuhjdml Heer (I S N .M. 2; [> vfii. 






U. 8. GEOLOGICAL 8CRVEY 
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TERTIARY FLORAS OF ALASKA. 

1, 2. Artotarpu* or4tnar\H9 Uollli-k. n. sp. (I .S.N.M. p. MW) 3-5. /trf»phttlu* 9tsntffm*m I>aw»n (C.8.N.M. 38H»4, JS»6; pp. 1U3-104). 

B. vrtoenr EtTlitii'ltfiiKen IT S.N.M. 3hwi7, p. 102). 
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TKHTIAHY NAHMS OK ALASKA. 


1, *. niHMMhnrmhr He»*r I U S N M. :«*MV | I«*-I«7>. 

8. IYmhu mrhtt */w (i.M-|.jK-ri «I > N >1 ts**O f p. I0A1. 

«- Qutrtus fr«Hl«*liem |l«*r If S N.M »*«. p. yj,. 


7. Holluk, n >|i M R X M .isfUM. |» 107) 

H. lUlHla LnnfM«n.i Kiilni^liM'i^n (1* S .\ M 3WH: |», WJ). 






C. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 162 PLATE M 



TfcHT!AltY KLORAR (IF AlASKA. 


1-3. Clmui psrulobraitHli IMlick. n. <p. (L S.N M. J*t*\ p ICS; 
4. L'lmti* longifolia Unger <U S.X.M. y**74f»: p. 107). 


X. rtnnrm unarW F.rting?h»u^n (!' S.N M Ifcv* „p. 107-108) 
tt-12. (7«o« braunu UW (U.S.N.M. W*V7. p. 1115). 


§?• 1 

1 <£ f 

L? ^ 

i I 



par " 
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U. S. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE 60 



TERTIARY FLORAS OF AI-ASKA. 


R-O. Or ml lea ataekana Hollick. u. sn. (I'i.N.M. 3H870; 

6. FktU uumzeh Hollick. n. 9p. (t’ S N.M 31901; pji. iw I 

7. Ficus orerbeeki Uolliot. d. sp. (U.3.N.M. 369U6; p. 110). 


Ik. Juflaru (hermain I-csqueretu i I\5?.N,AT. 3411)1; i». 7?> 

lb. Mo/irodendroii luofiinum Hollick, n. s|>. H’.S.N M. JHMI2: |ip. 16S-16a.). 

2. Pataranlhue prlndlri llolliok. $903; pj> 3W-17U). 
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4 


TERTIARY FLORAS OF ALASKA. 

Mogi>otia intfefieldi H^r (I' S.N M 3K7 M, 3f*HJft-V9li>: p. 1141. 
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TKRTIARY FI.OHAX OF AI ASK A. 


1. Cinnamomum finidrt Rollick. n >|» <F.S N\M p. Ilfil. 

2. annamemum cinnamomcm (K<*SKtiWj*fcr) Holiuk. u. eomh. (l .SN.M. 
:«V14; p|> 115-116) 

3. Lcurtis hamliltmtmii Hollirk. n. sp. N\M p. J20>. 


4*. Louthm ccHtnrntftt fl*.S N'.M ivuT: p. Il9> 

4 b. Turvttium crtxftnn lliillirk. o. S|* (l‘ S.X.M p 4$). 

H. >'a»Mifin utQtkantim llolluk. n >p. (I* £ N M pp ii; 
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TERTIAHY FLORAS UF ALASKA. 

Mainpnruna mtgmfif (Salmrfft) UolUck. o. comb. (I'.S.N.M. 3M70. *V24. 3WZ5, J*VJ8. p|>. II8-I»9> 



D. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER IS2 PLATE #7 



TERTIARY t'MIltAft <>K M ASK A 


I. Isiurva princrp* l!w (1 S N M. WIT: pp I3M2I >. II. I.norv* /nr^uVr^r/ aI-t. Hwnn (l S N M M0I; pp. HIM 20). 

2-H. Ijouru* *o hofonnti Kimwlimi ui 1 ('nrlctfrll it S.N’.M. .«r7K, H9I) »<V2W, 10. learnt or«rf«/r'.>/#o (I’.S \.M. 3K1G2; ji |*J). 

JMMO; p 121). 11. thpkwn* kiuu IIm (L.8..VM. |i|». 121-1/2). 



TERTIARY FLORAS UF ALASKA. 

J'tetanu* acrroidea Intifada Know iron (I'S.N.M. 3*G4; p. 123). 
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GEOLOGICAL SURVEY 



TERTIARY FLORAS OF ALASKA. 

Platanue Tfcllnervli Rollick, n. ap. <L'.h\N.M. 3*935; pp. 123-124). 



TERTIARY 1*1 .ORAS OK ALASKA. 

1-3. Prwuu hnrtHHti ttr'jUali* Rollick. D. v»r. (T.S.X.M. Ifr'ttf-: j«|». 1M-IS7? 7. Spiro** rmrtri Hi-Jln* n. <|« iT,< \ M aj**CR*: |>|i 124-125?. 

4. Ptvhum ncottii Hfvr (I’.S.N M. |>. 1211’. H. Kora crtfta Hollirk. n sji. (I’.S N.M. &OW: p. 125'. 

5,0. Prunut Olympic* Ktlin*?httU*»l) M $ N M. jv 127* fl. JfoM cou6rnt.Ha Rollick. n. *|» lI'.S.K.M. 3M»f|; p 125). 




V. 6. GEOLOGICAL SURVEY I*ROPEB8lOX'AL PAPER 182 PLATE 71 



TKRTIAKY KLOHM C)>* ALASKA. 


1*t. Prunm rarwM'M .N>vhfrry'*«!' S.N M -WHi p is- 5. <ntmfgia alaikfnBt* IMIuk. n n» <r.S.N M. MM.S: pp 125-128). 

3- ('rititcgut enppni H«»ll*k. n. >p. M S N M |». rj» C. 7. iMuh** wutiH* Holluk. u >;» tl'.S N .M. JS747. p 13>>>. 

4 . C'laiitgm lulonfw llollirk.n h|». il'.S \ M |« 1J. H. (onamlM '<k«'<**o l«orr> (I S \ M. i»W,n|». J29-IJU) 



TtitITIAHY KI-OH AS OF ALASKA. 


1, 2. 7, 8, 9m, 10, 11m, 12. Id. Sopton uxuUiformit Ilollick. n. sp. (I'.S.N.M 

38047; p. 1»> 

3, 4. Ccwra gtenni Berry? <l\S X.M. 38048: p. 12*1. 


.y 0. C*sm pkiuotitr* Truer? (T R N.M .3SWi»: ». |»>. 

Qb, 1 lb. celeruut llnllick. o. S|». (l.S.X M 38M0; [». 127). 









C. B, GEOLOGICAL SURVEY 
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TERTIARY FLORAS OF ALASKA. 


1. Htxinvgnia Hm iI’.SA' M 3M*«; |>p. 131-132) 

2,3. Ct!fit/rug bortahs Heer(i:.S.N M |H». 132-133). 


4. Actt ditpuftib'ii* H'-'llick. n. up. (l .S.VM p 134'. 

5. Cupcnia comporabHi* HolHcW. n. sp d’.S.N.M. 'JiOSS; p. 13CI- 



OF.OJ.OOIC A I. AUKYP.Y PROFESSIONAL PAPER 1W PLATE 





TKIiTlAKY KUjHAH Of* ALASKA. 

la. t rfa-inn comparobili* Hoi lick. r». xp. (l> &.N.M. 3Atf6: p. 132). 2a. Fautlwto afaskcn* Hr.liwk, a sp. (C S.X M. 3«l» jip. 130-137). 

lb. Pttnt P'fudoixnnarformia !s"i'|urmii (I’.S N M p.-TW). 2b. Cflatlrui eomparabiha HuIbNc, n sp. (1J.S N M :wH>; p. 132). 
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1. Fruit of Acer sip.? II'AX.M. p I3A*. 3. Sapt*tUi» tffbill Newberry* Cl* S.N M. MM; jt H7) 

2. Acer fri/tifra/um praducfnm (Alex. Bnum) Hwr (l .< N.M M*»l; it. I3&>. 0. Sepindat anoattifoiiti* L*?'|uer*ut? <l' S.N.M 3W£4; |>. 137). 

3,4. Acer cUibilie liolluk. ti <|» (I* S.N.M.KW; p{i. 




XJ. 8. GEOLOGICAL SURVEY 


TKRTIAHY FMlRAS I»K ALASKA 

1. Atfr trtlirum llm (I* S.N.M. **** |*|» l«< HI* ?..*». .\nt llivr** cl\H V M. p i**,. 

ll ncer» 1»cer il > N M 137*. 










V. ». GEOLOGICAL 8CRYEY 


FR0FE8810NAL PAPER 182 TLATE 78 



TKRTIAHY KI-ONAH OF ALAHKA. 


I, 2. RKamnut marfinatai LeMiuerem (tf.S.K.M. 38V15: p. |#»>. 

3. Rhamnui dfcAtni Wchtrlf.s V M 3W7I; pn. 13* 11V; 

4, 6. RKamnun fudmi H»*f <l\S» N M. 3 hm 72. m Ji IWi 


H*. RkaiH*u» rotsiaarfltri \ '■ o%tT (U.S.N.M. 3KW74 
Hb. .Srowort brrnfotia nw if.H.N M 3*w7.'>. pp. w 
7, H. Acer areucnm Httr ll’ S N M. 38(174. |> 




U. s. GEOLOGICAL SURVEY 
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Turn ary Fu»n .\s or alaska. 


1. 2. kkamrtui p*fu4tif*ililianwP Mnllirk n *|» H’ S \ M 3»fH; |<p IW-|4"> .*». •'». yizvpbw kpiurtar/ »• Herr* ll’ •>* N M 3MM>. .MSI; p 140). 

3. Khtmnin hmifahuw Alex Hr»un (I SN M A^V«. |> l'tv 7. *. 1‘ai.utf cUrut lloilufc, Ii >j. «t'.S N M. ?WNI: |<p. J41-I42). 

4. yOy/<Aoa Biiiriu (Usqwrm) Unry 1 ? il'.S N \l. p i<mj 


V. e. GEOLOGICAL BURVEY 


TROPEBBIONAL PAPER 182 PLATE 80 



TLHTIARY FLORAS OK ALASKA. 


1. Cltm* ptito*p<TmtAi(9 HollUk. n. S». If S N'.M. tow*. \, l«) 4. VHU aTutodi HnUick. n. «p. <r.S.V.M. J**: p. H2>. 

2. ( 'itsus fiwidi• <Sn|i<iTiii> HoIJick. n r»mt>. (I'.S.X M 3S9M: p 143) Wcnwrpwi/ottfMii Jlclllrk, o. sp. (I S.N M. 3khss; pji J43-I44). 

3. Villa htertana Know lion an«i CockrrclP (I’.S.N.M. 9***. p. 142;. 




TrHTlAHY FLORAS OF ALASKA, 


1. KorlTtulrrH rottni Holln-k. n '|» ll S N M JMMJI. p|» 137-I3S’. 

2. oiriki O'.S X M <vmi p i«» 

3. .4p<xf»>n«ia* tfisrol9r (LePiutn’tis• I^vjurrrtn (l*.S N M. ;b«ll; |». IIV» 


4. A. Tr/ifl grsuifttlrt liollixk. n sp (i’SN.M J8W2: j.p 144-I4A) 
6. 7Via 4|. r llullick (L S X M SHOtO; 145) 


U S. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 1*2 PLATE HI 





U. 8. GEOLOGICAL BCRVEf 



TKRTIAHY FUJRAS OF AI ASK A. 

Tiiia notabtlis Rollick. o sp IU.S.N.M. 38994; p. IIS* 



U. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPEB 182 PLATE 83 


TERTIARY KM>11 AS OK ALASKA. 
Gnu m orf.vrf/«/a F1»Uirfc. n sj* fl' S.N M **77: |*f» 



TKRTIARY FLORAS OF ALASKA. 

I. Qrttcia trtnata iVnfrti IWr (I S.N M 3WW.; h*. 145-iW). 2. Orenia zizyphc tfr* Ilollick, r. $p. {V,*.S M. p. H7>. 

y-.S. nttuculaia Unlink. n (|». (!' S S' M. 3V»77. 3*Wfi; m». 14*3 1C). 





PROFESSIONAL PAPER 1R2 PLATE M 


V. 6. GEOLOGICAL SURVEY 


tkrthry floras of mask a. 

1-4. OuvloptiM *lo*knnn IMIirk. n. «p. <V.S.N’.M is»7. I***, p 1«*>. \ H. cohort mwaht IlntlMfc. n. sp. (V.i* N.M. 3mm, 3W00: pp. I4R-I40) 


(JKOLOOICAL »OHVBV PROFESSIONAL PAPKR 1B2 PLATE 8fl 





GEOLOGICAL SURVEY PROFESSIONAL PAPER 182 PLATE 87 




TKRTIARY FLORAE OF ALASKA. 

1. (IrnrioptiM gtundkuht* Hnlliek. n. .ip. (C.H..VM. 3W04; pp. 147-148). 2 . Ptero*prrmi/f* sptcrabiii* H«wr (I’.S.M.N. :MXM; pp. lflQ-iSI), 


0. S. OBOLOQICAL SURVEY 


PROFESSIONAL PAPER l« PLATE 88 



TERTIARY FLORAS OF ALA9KA. 

1. Ptema pern,; tea ailrrnm** Hrrr Cl* S N M SWft; p. 151). 2. Ptnoapermitra apectabtiii llccr (L'.S N.M. 39007: jtp. 1*1-151 i. 


OEOLOOICAL SURVEY PROPT.RSlOKAt. PAPER 182 PLATE » 



TKNTIAIIY HilltAH OP ALASKA. 





GEOLOGICAL SOMVET 



tWA r,sl : *‘ ,nr * '"W w N K .l) rlw u -.VIIP'M r» tJfm^dtomf 

YMtiVlV .<0 KVWO'U AUVLLH&L 




TERTIARY FLORAS OF ALASKA. 

Plr'topermite* outiculaecordotu* Hullick. n sp. (I’.S.X.M. M13; pji- I41-I.S2). 









TKRTIARY FLORAS OF AI^SKA. 


2 . /1rroipfTmitr»aHTtod4fe'*<l'if»» Hnlhck. n *[».<! s* N M.39014, 3!*il5; pp. IM li^>. A //fvrfrnrs ir'ami lloUn k.n «|i. il'.S.N M. 3»l»; p. IM). 
Tttraptrrpt h^rpnarum I'niter (l\S N M JV'l*.. p. 1JJ». H. 7VrMinVM **» .? ■ l*N M 3pil!t. i«j» HA-IX). 

SaurQuJa aUutana Hulbck. o. sp (U J5.N.M. iaulT; p |AS). 7. StwMCd/puj oluikni* ItuIIick, a. >p. (U.&N.M. 39020; pp. I30-J3I). 


GEOLOGICAL SURVEY 



TERTIARY FLORAS OF ALASKA. 

Dilhnia ataikana llollio*. Q. sp. CV.S.N.M. 39021, 39022; p. 163). 


U. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE W 








0. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE 96 


TERTIARY FLORAS OF ALASKA. 

1. Diltenile* cet<r u* llollick, n sp d'S.N.M. 31»24:p. 150. 2-4. DHUnUtttUiptkuM ulmlfnliut HolMek .r vnr M. 38806,38890; p. 154). 



wL 



m fk 

f 
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TERTIARY FLORAS OF ALASKA. 

1. DillenUtt tlhfdtfut UoIIm Ic. n. sp. <t\S N M p lSl). *. 3. IMcitikaeUipHtu » * D'.’Ivk.n. v-i.M i.N M 3*039; P- 1M>. 

4. Diiumtfs aticrodtnfifut tllol'ick) Berry (C.B.N.M. > * ** 







U. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE W 


TERTIARY FLORAS OF ALASKA. 


1-3. tlfdrra mnctinrii TTror (T S N M «r>, pp. IS6-WJ). 5,6. Arotioffp. HnJln-k (C S X.M **131; p. 1571. 

4 . Araln dttknlHta Hullltk, □. $p. (t.S.N.M. WMir. p 1571. 7 . Cot net aiirtl Ileer (I.S.VM. 3!A<32; pj». 157 158). 


U. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE 09 



TKHTIARY KIXJRAS OK ALASKA. 


I. Cornu* itrtqulnrit HnlJirlc. n *i». (I’.s.N M 3WYV p iMi. 

2,3. Conuaktpcrt>otn llH*r? (r.S.X.M. iiAR4, pp. Ifr-I.Hl'i. 


4. Rh^tndr on erafum Hnllk-k. n *p. (t'.S.N.M. 3WM; p. 1»). 
&. .4rt#i«,'sp. (r.S.N.M.WWT: p. 157) 






U. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE IDO 



TERTIARY FLORAS OF ALASKA. 

1-3. Frajirns Juftindhta 7fe|wirU (I'.S N. M 3VHK, 1UB19: |». !«>. 4. t-'rniinui i*nr4inctn HoUk*k. u. $p. (t\S N'.M. 3wnn; j>p. KVI 

5. Jittfan* rereiw U>.v|uer?ux (1\RN M. 3umI: p|». 7P4W). 





U. 8. GEOLOGICAL BURVEY 


PROFESSIONAL PAPER 182 PLATE 101 



THRTIAIIY FLORAS OF AIASKA, 


7. Fre/i am« i**4imta IImUm*. n. *j> »t\*.N M 38*13. |»|>. HO-IC4). 


8-10. tfQUfuf jiflnAdtnc Sii|«irU (l".S.N.M. 3877V, 3WM2, p. ]W 





0. 8. GEOLOGICAL 8DRVBT 


PROFESSIONAL PAPER 182 PLATE 102 


TERTIARY FLORAS OP ALASKA. 

Fttain»s fiikorunti* lloMek. O 5f». (UJ-N.M 38C43. 39W4; p. 184) 



PROFESSIONAL TAPER Ifi2 PLATE 103 



0. 8. GEOLOGICAL SURVEY 


PROFESSIONAL PAPER 182 PLATE UH 



TKHTlARY FLORAS OF ALASKA. 
I. Julian i rc/id'i Hollirk. n..«|>. fl‘ S.N'.M.'MM: p K2>. 7b. C/fplaMtc 

2-5. Juvtamf ptfndojmnctnt: Hollirk.n.‘|i.;a .S N WM.MXKft p|i H, ». Stmim 

O, 7*. Frtsiniut pieudoMtqtia IIoIIk k, n. <i>. (l S..VM. 3W0A*. p. tot■. 













GEOLOGICAL PURVEY 
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TKRTTARY FLORAS OK ALASKA. 

1. Viburnum contorinm Le^i'.iereiix 3W4: np. l^V-lW. 3- I'liBrnirm en!:<iuum (New hmyl }To|lk*k (P g.N.M. W. I». I«). 

2. Viburnum iuu+errpnnam Ward (I’ S.X.Nf. 39065; P.165J. 4. Viburnum tckmt&ianu’n H«r? (l.S.N.M. 3«K7; p. i«7>. 
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TKRTUHY FLORAS OF ALASKA. 
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mamalongtana Vialanl_ 112 

norlndloldea Maaaalongo- 112 

muBoIonlca Maaaalongo___... _112-113 

Coccottarlnax- 57 

Coccnlltea___ 122 

kanll (Beer) Heer.. 121 

Coccolas eitlnctas Velenovtky_ 141 

kanll (Heer) 8aporta and Marlon- 122 

Collier, A. J., fosall planta collected by_ 3 

CoUlnaon Point, Tliocene beds near, age and tbjckneaa of-27-23 

Colorado. Tertiary flora of.—---24 (table) 

Colville River. Pliocene beda on, age and character of.-- 27 

Combretaceae_ 9,155-15$ 

Cotnbretum--- 114,115 

oval** (Leaqnereux) Berry_ 114 

Compoaltae- 170 

Comp ton la Banka. 3,12,74-75 

columbtana Da warm___—.... 74 

cuspldata Lesquereux_6, 18. 19. 21. 24 (table). 74. pla. 2. 33 

praexnUwa Lesquereux----6, 19,21,24 (table), 74-76 

cf. C. cuipldnta Lesquereux—.—_—_ 74 

Conclusion Island, volcanic rocks of___ 33 

Conlferalea_ 5.10.44-43 

Coniferous wood. Grewlngk...__... 1,5.19,53 

Controller Ray region, fossil plants from-—- 15,24 (table) 

Cook Inlet region, effusive igneoua rocks of-.--- 32 

fossil planta from...1-3,14-17,24 (table) 

Tertiary sedimentary rocks of-23-29 

Copper River Basin, fossil plants from_ 15 

Copper River region, effusive Igneons rocks of_ 32 

Coriurla loclensls Heer— ------------ 112 

Comaccas-- 9. 157-160 

Cornua Linnaeus-....-.................... 9.50.60. 157-159 

bbcbll Heer-...9. 15. 24 (table). 157-158, pL 98 

hyperborea Heert... 9,15. 22. 24 (table), 158. pi. 99 

Irregularis Holllck. n. ip---9,15,24 (table), 158, pL 99 

kelloggti Lesquereux- 158 

newbcrryl Holllck_157-153 

orblfera Heer.... 9, 17, 22. 24 (table), 169 

ovnlla Lesquereux-,---.1 158 

pail cine rvi* Engelhardr—..._......._........_..... 30 

platyphylla 8a port a-—...—-----...- 158 

rbamnlfolla Weber.___........___ 169 

atuderl Heer- 30 

Corylus Linnaeus... 0.11,12, 13. 86-90, 92, 93,106 

adumbrate Holllck, n. sp.. 3. 13. 24 (Uble). 33. 87. pi. 47, 49 

amerlcnna Walter_ 83 

fosaltla Newberry. 3. 16, 18, 22, 23. 24 (table), 86 87, pis. 45. 48 

evident Holllck. n. sp_0, 18, 24 (table). 83-87. p) 49 

jprandlfolUi Newberry_ _88.89 

hftrrlnjn.nl Knowlton-6,19,21,24 (table). 87 

Insignia Heer-90,93 

kenalana Holllck, n. sp-6.16, 24 (table), 87-88, pis. 45. 46. 47 

roacquarrll (Forbes) Herr-2,6, 

14. 16, 17,10. 22, 24 (table). 83. 87. 88-80. 02, 94, 05 

macrophylla Heer---- 6, 16, 22, 24 (table), 88. 89 

mtcrodonta Heer.........—.....- 88 

orbtculota Newberry-.- 88 

( 7) palochel Knowlton-6. 10, 21. 24 (table). 89-90 

rostrate fossllls Newberry- 23 

■cottlt Heer—..._____......___ 89 

sp.? aments_ 6.16. 20. 90. pi. 50 

sp-? itaminate aments.. ____—.— 6, 18,90, p). 49 

Coana-Nowltna district, effusive igneous rock« of--- 33 

Intrusive rocks of- 34 

Crataegus LlnDaeus____8. 13.125-120 

olaskensis Holllrk. n. sp_8,17,24 (table), 125-120. pi. 71 

cappail Holllck. n. sp. 8,20,24 (table), 120, pi. 71 


Page 

Crataegus mellts_ 126 

tomentoaa_ 126 

yukoneosia Holllck, n. ap- 8, 20, 24 (table), 126, pL 71 

sp. Usntel... 126 

Crednerla- 143.152 

Inordinate maxima Holllck_._ 152 

Culm 1 tea __________ 54 

goeppertt MOnstcr- 65 

On non la____.___ 133 

Cupania Linnaeus___8,11,12.136 

comparabills Holllck. n. ap.8,18,24(^10,136.01.74 

glabra 8wart*-- 130 

Cup respites elegans De la Harpe a ad Salter- 48 

Cycadaceae-- 5. 11, 42-43.154.170 

Cy cods lee- 5.10.42-43 

Cyperaceae---5, 68 

Cyperttes. 54.55 

microcarpue Heer- 160 

Cyperua_ 56 


Dell. W. H.. fossil planta collected by-2,3,14. IT, 19 

quoted---3,124 

and Harris, Q. D. t work of_ 2-3 

Dali River district, ffee Tan&na-Dall River district. 

Dnnaiku. fossil plant from----14,24 (table) 

Dap Imogen* Unger_ 7.121-122 

cinnamon* I folia (Brongnlart?) Unger___ 115 

kanil Heer... 7. 15. 22. 24 (table), 121-122, p). 07 

polymorpka (Alex. Braun) Kit logs hausen_...- 115 

Davallla (Steoolomu) ttnulfolla Swart*_ 07 

Dawson, J. W., quoted-........___....___ 104 

Dawson arkose. flora of......24 (table) 

Dennstaedtla Bernhard)........._ 4,13,87 

amerlcana Knowlton___............_....... 37 

blomstraodi (Heer) Holllck, n. comb. 4,17,21.24 itable). 37, pi. 2 

Denver formation, flora of---- 24 (tabic) 

Devalquca-.....- 167 

Dlcotyledooae---.. 3-10.11-13, 58-100 

Dicotyledonous leaves (feB. and sp. ?) Holllck__...... 10, 

14. 18. 170, plfl. 11. 22 

Dillenia Linnaeus.. 9,11,12,163 

alaakana Holllck. n. sp-9,14,18, 24 (table), 153, pi. 04 

DlUenlacoae_9.163-156 

Dlllenltes Berry.........9.11.153-154 

ceterua Holllck. t>. sp__0,14,24 (table), 154, pi. Ofl 

elllptlcus Holllck. n. sp.......-... 9.14.24 (table). 154. pi. 95 

ulmlfollua Holllck. n. var-9. 13. 14, 24 (table).164. pt. 90 

mlcrcxJentotua (Holllck) Berry... fi. 14. 24 (table). 153, 154, pi. 07 

Dion Lindley_ 43 

Dlodn Miguel-- 5,12,43 

Inoplnua Holllck-6,10.13, 21, 24 (table), 43 

praeeplnutoeom Holllck_6. 10,13.14, 21. 24 (table), 48, pi. 10 

splnuiosum Dyer- 43 

Dlodn I tea__ 43 

borealis Dawson- .............—.—43 

Diospyros Linnaeus--—--— 9,12,160 

alaskaoa Schimper-- 9, 17,22.24 (table). 101-102 

anceps Heer.. 9. 10. 17, 22. 24 (Uble), 101,132, pi. 105 

bracbysepala Alex. Braun_ 9, 20, 22. 24 (table), 161, pi. 103 

laoclfolla Heer_ 162 

lancifolia Lesquereux (not Alex. Braun)-17,161,102 

stenoaepoli Heer...—........—-— 9,17, 24 (table), 102 

Dlptera ?- 12 

Depertla--- 37 

coojugata (Knulfusa) Relnwardt- 37 

Dlpterldioae_36-40 

Divide, fossil plant from trail to Herendcen Bay east of-... 18 

DolicMtes deussenl Berry----—-—............. 130 

mftximuB Unger---.................—...-- 130 

Do'lcbos Linnaeus_....._.........—...—— 8, 11, 130 

clllatns WaHkh--- 130 

convexus Holllck, n. sp-8,15, 24 (uble), 130, pi. 71 

tetrogonotobus Linnaeus----—...-.......... 130 

Doabejopsls Unger-...._ 109 

erenata Unger----......—...-—. 145, 140 

deehenl Weber- 109 

Dorosehln, Peter, fossil planta collected by-1,14,17 

Drew’s mine, foesll plants from north bank of Yukon River at.. 20 

Drupaceae-....—.— — __ 8,126-127 

Dryaodra vtndobonecsU Ettlagahausen- 75 
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INDBX 


Ptft 

Dryandroldes_____ 75. 76. 77 

bankslaefolla Heer----—-- 75 

Dryophyllum Debey_7,103-104 

aquflonlum Holllck, n. sp_7,15. 24 (table), 104, pi. 43 

bruneri Ward_-__ 104 

longlpetlolatum Knowlton_7, 14. 24 (table), 104, pL 42 

■tanleysnum Dawson. 7. 14.15. 20. 24 (table). 103 104. p). 5fl 

■ubcretaceum 8aporta.___ 104 

Dryopterls Adanaon__ — .-, r ___4, 10. 30 

meycrl (Heer) Holllck, n. comb-4. 18.10, 21. 24 (table). 36 


Eagle City, foe id I plaota from area between Anvik and_ 4 

Ebcnacene_9, 161-162 

Ebenalts.....•, 161-153 

Ebtnoiyloo Felix___ 9 .162 

borcale Platen.... 0, 20, 21, 24 (table). 162 

Effusive Igneous rocka, age of---—-- 33 

occurrence and character of..._...._ 32-34 

Elchwald, Edward eon, fossil planta Identified by_2,14.17,10 

quoted —__._ 60 

Elacagnaceae_____0.156 

Elatagnus_____12, 155 

Klaeocarpacea©__________8.143-144 

EUeocarpua Linnaeus---8, 13. 143 

alaekensli Holllck. n. ap.88,11,16. 24 (table). 143-144, pi. 80 

photinaefolla Hooker and Araott.................._ 143 

fo&alHa Natborat- 143 

Engelhard!. Hermann, quoted_ 90 

Engelhardtla Leachen.. 6,11.12.84 

ettingshauaeol Berry-6.16. 24 (table), 84, pi. 110 

English Bay, fossil plants from- 2 

Eocene (not differentiated), flora of--..--- 23,24 (table) 

Equlsctaceae___5,10.41-42 

Equlse tales-5.10,41-42 

Equlaetlnae-5. 41-42 

Equisctum Linnaeus---5,41-42.171 

arctlcum Heer- 6.10. 

15, 17. 18, 20. 21. 24 (table), 37. 40-41, pis. 7. 8 

braunll (Unger) Heer- 41-42 

canalleulatum Knowlton_.__ 42 

declduum Knowlton--—_____—--- 42 

florisaantenae Cockerell___.___ 42 

globuloeum Leaquereux—-.-- 6.10.19, 22, 23, 24 (table). 42 

42 
42 
42 
42 
42 
42 
42 
42 


haguel Knowlton. 

lesquereuxll Knowlton- 

Umosclloidea Heer_ 

limosellum Heer- 

11mo8Um ? Linnaeus__ 

parlatorll (Heer) Bcblmper_ 


sp ? Newberry______— 

wyomlngense leaquereux___-_ 

Elaeodendron Jacques Ola__ 8,11,138. 163 

belvetlcum Heer-8.18,24 (table), 133 

polymorphism Ward___..._...—__ 163 

Ericaceae--.---9, 160 

Ertcaies....... 9. 160-163 

Eska conglomerate, thickness and atratlgraphlc relations of-28-29 

Eeka. Creek. fossil planta from-15-16,24 (table) 

Etolln Island, volcanic rocka of...._ 33 

Eucalyptus. ................................ ....__— . 70 

Eugenia- 180 

Kuonymus--- 132.163 

Europe, middle and southern, Tertiary flora of-.-24 (table) 

Evaoaton formation (Tertiary?), flora of-24 (table) 


Fag&ceae..... 7. 77. 95-104, 154 

Fagnles. 6-7.11.84-104 

Fagus Linnaeus____ 7. 11. 13. 95-97.154. 169 

alnitlfolla Holllck, n. sp--7.16. 24 (table). 97. pi. 52 

antlpofl! Ablcb--T. 16.17, 22. 24 (table). 95 96. pi 63 

casta near folia Unger- 17.97.08.99 

dentata Goeppert---.- 99 

deucallonls Unger-- 7.16.17. 22. 24 (table). 96. 97. pi. 62 

wnarginata Heer_t__96.97 

feronlae Unger-......._..... 7. 17. 24 (table). 96-97 

plurlnenrla- 98 

land folia Heer-17.95 

papyraceae Knowlton--——...........—...... 123 

prlatlna Sa porta- 90 

sp. Heer---.7.17,97 


Pag* 

Fairbanks district, fossil planta from-..........—- 20 

Felix, Johannes, fossil plant Identified by--- 2 

FI cut Linnaeus.__ 7.11,12, 67. 108,109-111,110 

(?) siaskana Newberry- 7,14,17. 20. 21. 24 (table), 109 

ere oat a (Unger) Unger_145. 146 

da lit Cockerell___7,17. 21, 24 (table), 110-111 

(?) grOnlandlea Hear_ 143 

membranacea Newberry (not Wright)---17,110, 111 

meniell Holllck. n. sp.— 7.18. 24 (table), 109-110. pi. 00 

moQodon (Leaquereux) Berry-- 67 

overbeckt DoUlck, o. sp--7,19. 24 (table), 110, p). 60 

pseudopopulus Lesqnerenx_______ ...—_—116 

scbimperl Leaquereux................................. 110 

so Hilda Leaquereux._ 110 

■pedoaltslma Ward- — ._ 110 

Stanton) Holllck, n. ap__7,18,24 (table), 110. pi. 110 

subtniDcata Leaquereux-—- 110 

FI Ilea lee_4-5,10. 35-41 

Flllclneae...4-6.35-41 

(?) bebrldlcna Forbes_.........-.....- 35 

Fla be Darla 8ternberg (not Cavanlllea nor Defrance)-6,12,65-68 

alaskaoa Holllck, n. ap.._ 6, 

11.14. 24 (table). 57-68, pis. 22. Ill, 112 


eorenlcn Leaquereux-- 


grbolandlca Heer-. 

johnstrupl Heer-- 

lamaoools (Brongnlart) BroognUrt- 

latanla Bossmneasier___ 

rophlfolla Sternberg.. 


Forbes, Edward, quoted - 


57 

florlssantl Leaquereux-5,11.15, 24 (table), 50 67. pi. 21 

67 
67 

67 

68 
6S 

Folger Creek, fossil plants from divide between Nowl River and— 19, 

20, 24 (table) 
_ 123 

Foreword_._ Ill 

Fort Union formation, flora of___ 21,22.23,24 (table) 

Forty mile region, terrace deposits of_—_ 31 

Fossil stumps, trunks, and branches of trees. Grewlngk- 19 

Fraxlnus Linnaeus______- 9,163-165 

bercndeenensls Knowlton_9,18,19, 21, 24 (table), 185 

lnordlnau Holllck, n. sp_ 9, 

15, 18. 24 (table), 163-164. pis. 100. 101 

Jobnstnjpl Heer-9,15, 24 (table), 164-165, pL 105 

Juglandlna Sa porta- 9, 

16. 18,18. 24 (table), 163.164. pis. 42, 100, 101 

lateraUs Holllck, n. sp-9.15, 24 (table), 164, pi. 105 

macropbylla Heer- 164 

taesplllfolia Leaquereux--- 103 

pr*edicts Heer_.___-_____ 164 

(?)paeudob!lqua Holllck. n. sp.____ V. 

14.18, 24 (table), 164, pi. 104 
yukonensls Holllck, n. sp... 9,15. 20, 24 (table), 164, pis. 102,105 

Frit* Creek, fossil plants from_ 16 

Fruit or not? Thomas____10, 15, 171 

Focus canallculatus Linnaeus_ 34 

Furuhjelm, HJslmsr, fossil plants collected by_1,14,16-17 


Gakona Glacier, fosdl plants from vicinity of_16.24 (table) 

Gamopetalae-9,11, 160-109 

Gardner, J. 8.. Quoted___23-24 

Geologic relations of the flora___20-24 

Geology of the Tertiary deposits of Alaska_ 24-34 

Geraolales_____8,130 

Getonla---_ 122 

ocalagentls Unger- 122 

Ginkgo Linnaeus- 5,12,43-44 

adlantoldes (Cnger) Heer_ 2, 

5.10. 13.14,18.19, 20, 21. 22, 24 ((able), 43, pi. 117 

bWoba Linnaeus- 10 

reolformls Heer__ 44 

conformla Holllck, n. var—_ 5,10,16, 24 (table). 44. pi. 12 

•P-- 19 

Glokgoacese--------5,43-44 

Ginkgos lea--fl. 10.43-44 

Glacier Creek, fossil plant from-- 15 

Gljcyrrhlza blanduslae Unger——_ 128 

Glyptostrobus Endllcher___6.11, 12.14,44.51-52 

•uropaeui (Brongnlart) Unger.___ 5,11. 

18. 14. 15. 17, 18, 19. 21. 22, 24 (table), 49. 61-52, 58, 
pla 10. 17. 18. 18. 104, 109 

ungeii Heer--- 51 

beteropbyllus Eodllcber__ 11.51 

tiger! Heer-61,52,63 
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p 

finaphnllum— _.... _...——- 170 

Goeppert, B. R.. fossil plants Identified by-.---1,2,14,17,19 

quoted ——---►-— 74 

Grade Trail, foaall plant from- 15 

Graham Island, B. C., volcanic rock* of---—- 33 

Gramlnnlea- 5.54-66 

Qramlneae, Impression* suggeatlvo of, Qrewlngk-1,5,19, 65 

Gravina Island, volcanic rock* of- 33 

Greenland, Eocene flora of- 21-22,24 (table) 

Green River formation, flora of-----24 (table) 

Grerillea Salisbury and Knlfht—„--— 7,11,12,111 

alaskatm Holtlck, n. ap...7,10,24 (table), 111, pi. 00 

corlarea Saporta__—---— _ 111 

laur 1 folia Bleber-— —--——-— 111 

parialenala Watelet- 111 

Grewla Unuavoa-- 9,11,13,144 

• orteulatn Leaqnereux- 140 

crenata (Unger) Rear- 9,20, 22. 24 (table), 144,14&-140, pi. 84 

crenulata Beer_ ___ 140 

orblculata Rollick, n. ap. 9,20.24 (Uble), 140-147, pis. 83.84 

rlzypboldea Holllck, n. ap.— 9.18. 24 (table). 147. pi. 84 

Grewlngk, C. C. A., fossil plant* Identified by_1.17,19 

Grewlopul* Saporta-- 9, 11. 136. 147-149. 152 

alajkana Rollick, n. ap--— 9.10,18, 24 (table), 149, pi. 85 

anlaomera 8aporta- 148 

coDgermloalle Holllck, n. ap— 9,18. 20, 24 (table), 148-149. pi. 85 

crednerlaeformta (Saporta) Saporta- 148 

defectlvoa Holllck, n. ap-9,14, 24 (table), 148, pi. 80 

fnistratorlua Holllck, n. ap-9,14. 24 (table). 148. pi. 80 

grandlculua Rollick, n. ap-9, 18. 24 (Uble). 147-148. pi. 87 

orblculata (Saporta) Saporta- 149 

popullfolla Ward.- 136,148,149 

v I burnt folia Ward- 148 

Grlnnell Land, Eocene flora of-—--- 21-22, 24 (table) 

Gulf region. Eocene flora of--.--—.—.—_24 (table) 

Gymnoapermae- 6,10-11,42-53 

H 

Hakea Schrader- 7,11,12,111-112 

slaskana Rollick, a. ap.7.15,24 (table), 111-12, pi. 118 

(?) orctlca Heer- 112 

apatulata Schmalhausen- 111 

atenocarplfolla Ettlngshausea- Ill 

Halevi a dubla Ludwig- 102 

te trap ter a Llnnaeua- 162 

Hnloragldnccwe-—-—_— -...—... ........._... 64 

Hamamelldaceae_-_______7,122 

Hamamelis Linnaeus_-_—— _7,13.122-123 

elarua Holllck. n. ap_—. 7,20,24 (Uble), 122-123, pi. 116 

fothergillotdes (Saporta) Schenk- 122 

Hamamelltea fothergllloldea 8aporta__-- 122 

Hamilton Bay, foeail plants from———....- 13-14 

Ham pea Scb lech ten da hi-9,11,12. 160 

condltlonalla Holllck, n. ap-9.14.16. 24 (Uble). 150. pi. 118 

llanna formation, flora of-.-—---— 24 (uble) 

Happy Hollow trail, foaall plants from- 15 

Harrlmnn Alaska Expedition, foaall plant! collected- 4.19 

Harris, G. D., and Dali, W. H., work of. 2-3 

Hnuwnnnnla Dunker-4,10. 12. 30-37 

atwoodl Holllck, n. ap-4,18.24 (uble). 30-37 

(?) callfornlca Fontaine- 30 

cretacea (VeIenov*ky) Hlchter--.-- 80 

dlchotomo Dunker- 30 

forchhamraeri Bartholin-30,37 

dentota Holler-.—..........__ 87 

ladni&U Moller_ 87 

Integrl folia l Nat bo rat) Richter_ 30 

(Pro tor hi pis) acutldens Mollor...._____ 87 

rigid® Newberry--—____.... 30 

Healy River, fossil plants from----24 (Uble) 

Hedera Llnnaeua- 9.60,150-167 

aurlcuiaU Heer--0,17, 21. 24 (Uble). 167 

macclurtl Heer- 9,18.10, 22, 24 (table). 60,150-167. pi. 98 

Heer, Oswald, foul! plant* Identified by-2. 14,10-17, 19 

quoted- 34. 35. 39. 51, 53. 71.81. 87, 99,135,151 

Heliochryanm-----.... _____ 170 

Herendccn Bay. foeell plant* from-18.19,24 (table) 

marine Tertiary deposits at. character and age of - 27 

Tertiary terrigenous bed* on, age of_ 29 


Page 

Beta Creek, foaall plants from north bank of Yukon River oppo¬ 
site mouth of_—- 20 

Hicoria Raflneaque- 0,12,81,88,101,108,156 

antiquora (Newberry) Knowlton- 6,18. 

22. 23,24 (Uble). 83. 84. pi. 87 

Juglaodlformla (8ternberg) Knowlton-——----- 80,82 

magnifies Knowlton---— -—--- ——0,19, 

20. 21,24 (table), 83-84, pis. 35, 80, 38,180 

Historical review-- 1-4 

Hollick, Arthur, fossil plants collected by- 4 

Hot Springs district, intrusive rocks of_______ 84 

Howard, Capt. W. A., fowl] plants collected by---2,14,17 

Hudaonos. See Inael lludanol. 

Hydrangea Linnaeus---------7,122 

alaskana Holllck-7,18, 21, 24 (table), 122. p). 08 

bendIrel (Ward) Knowlton- 122 

dnvldl Francbet- 122 

bortensls Smith-- 122 

opuloldra (Lamarck) Kocb---—— 122 

Hydraogeaceae----——---7,122 


laklek. See Cape Jakl5k. 

Icacloaceae- 110 

Iceland. Eocene flora of---- 21-22,24 (Uble) 

Igneous rock*, age of---—— -33, 84 

occurrence and character of—-_ 82-34 

Hex Linnaeus-8.131-132,103 

Insignia Heer_ 8.17, 18. 20. 21, 24 (table). 131-132. pla. 73, 74 

(?)reticulata Heer__ 8.15.22. 24 (table) 

Ilicaceae--- 8,131-132 

Innoko IdlUrod region, Intrusive rocks of--——— 84 

Inael Hodenol, foaall plants from- 14 

lone formation, flora of-24 (table) 

Iris___ 55 

Ivanof Bay, fossil plants from-24 (table) 


Jaw Mountain, fossil plants from----- 18 

Jinx coal bed. foaall plants from Coal Creek near- 20 

Juglandaceae_ 0,77-84.101,102 

Juglandalea_6,11,77-84 

Juglans Llnnaeua_ 0.11,12,77-83,101.103,155 

acuminata Alex. Braun- 6, 

14. 19. 20, 22. 24 (tnble). 77-78. 79. pi. 117 

latifolla (Alex. Braun) Heer- 0.20. 24 (Uble). 78, pi. 41 

basilica Unger—.--- 131 

bill nick Unger- 80,81,82 

(Carya) plcrolde* Heer-1- 82 

crossll Knowlton-- 0. 15, 22, 24 (table), 80, pla. 40. 44. 108 

denticnlata Heer---80,81.84 

drntlculau Weber-80. 84 

egregia Leaquereux-0.14,18, 24 (table), 79-80, pla. 22.100 

Juglandlformls (Sternberg) Glebel-0, 

15, 22, 24 (table). 80-81. 82. pis. 39. 43 

latifolla Alex. Braun------—— -—— 78 

laurl folia Knowlton-—-—--- 70 

loegtfolia Heer_ 78 

longliplculata RolUek, n ap-6.13, 24 (table), 79. pis. 10. 41 

meneghlnlana (MassMongo) Maaaalongo- 82 

nlgella Heer- 0,13,14,15,10, 17, 22, 24 (Uble). 81-82, pi. 88 

plcroldea Heer..—.. 6. 16.18, 20, 21, 24 (table), 81, 82, pis. 37, 43 

(?) pseudopun ctata Holllck, n. sp- 0, 

18, 15,16, 24 (table), 82-88. pi. 104 

rugoaa Leaquereux.--.—____ 78 

aailclfolla Goeppert-6, 16, 24 (Uble). 79, pi. 28 

Bleboldlana foaallla Nat horn?_ 82 

atrotalana Oaudln? -- 0,14, 22, 24 (Uble), 78-79, p). 103 

thennalla Leaqoer*ux__--0,15, 24 (table), 79. pi. 60 

townscndl Knowlton-0.18, 19. 21, 83 

valldn Holllck. n. ap-0,14.24 (table). 82. pL 104 

woodiana Heer- 0.10.19. 22. 24 (table). 81 

ap.?--0. 83, p). 42 

Jnnlperltes baedfera Unger_„__ 63 


Kachemnk Bay, fossil plants from___10.17,24 (Uble) 

Kadjak Island. See Kodiak Island. 

Kamiahak Bay district, volcanic rocks of—_ 38 

Katalla formation, thickness and stratigraphic relation* of—— 20 
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INDEX 


Pl«« 

Kalalla region, Tertiary marine deposits of- - 26 

KatuiBBcheu, Alaska Peninsula, fossil plant from vicinity of— 19 

Kstachsmak, Katacbekmak. Bet Kachcmak Bay. 

Kay, G. P., problematic fossil collected by- 4 

Page 

Lltuja Bay, section of younger Tertiary deposits near- 27 

Lttuya Bay Kauila region. Tertiary marine deposits of--— 26-27 

Livingston formation (Eocene and Upper Cretaceous), flora of— 24 

(table) 

Localities, fossil-plant ia-20, 24 (Mbie) 

Kennl formation, an of___ ____26. 28 

Lower Cblgnik Lake, fossil plants from__ 19 

character and thickness of____ 28 

Kenal Peninsula, fossil plants from--—.-1, 2-5. IT, 24 (table) 

Tertiary sedimentary rocks of--2ft- 29 

King Salmon Lake, fossil plant* from-18. 24 (table) 

Lower Yukon-Norton Bound region, fossil plants from_19,24 (table) 

M 

Maccllntockia Hser _ _ ______ 7 112 

Kings River, fossil plants from locality near_ _ 15,24 (table) 

Knowlton. F. H., fossil plants identified by-3.4.19 

Cblgnlkenala HoUlck. 0. sp..7,18,24 (table), 112, pi. 26 

kanll (Heer) Scblmper_____ 122 

quoted---.--- 3. 

42, 45. 46, 47, 48. 51, 71. 78. 87, 98. 90.100,105. 114, 182, 170 
Kobuk Hirer, fossil ptnnt from- 19.24 (tabic) 

Magnolia Linnaeus__T, 11,12.114-116,117,158.160 

California Lesquereux---114, 117 

Tertiary sedimentary rock* oo- 32 

Kodiak Island, fossil plants from-1,19.46 

culvert Knowlton....-.....---- 114 

Tertiary sedimentary rocks of_ _ 81-82 

Koelreuterla Lnzmano-----8.12.137 

eaklnl KoUlck, n. sp- 8. 20, 24 (table), 137-138, pi. 81 

Kootxnahoo. Bet lose! Hudsnol. 

Korovin Bay. fossil plant from— ---....— -... 19 

Kotzebue Sound, effusive igneous rocks of-— 33 

Koyuk Hirer, effusive Igneous rocks of vicinity of__ 33 

Tertiary sedimentary rocks on--—--- 32 

Koyukuk district, lntruslre rocks of-—-— - 34 

Krause brothers, fossil plant collected by--.-...._ 2 

Kugruk River, Tertiary sedimentary rocks on_-_-___ 32 

Kuln Island, fossil plants from 2,13, 14. 24 (table) 

lugiefleldl Heer. 7, 

13.14.15.10. 22. 24 (table). 114,158. pis. 9. 62 

nordenaklftldl Heer- 7,19,22,24 (table), 115 

ovatl* Lesquereux-7,16, 24 (tabic), 114-115, pi. 03 

pulcbra Ward- 117 

wormaklold! Heer_ ... ... 7,14,22, 24 (table). 116. pi. 63 

Magnollaceae- 7,114-115 

Ualapocnna A dsn son_..._7,11.118-119 

carbooensls (Ward) Knowlton?..-7,13, 24 (table), 119, pi. 65 

magnifies (Saporta) Hollick, n. comb--— 7,13, 

14.16. 24 (table). 117, 118-119, pi. 66 

section of Eocene rocks on___-___ 81 

volcanic rocks of— - — —- --- 38 

Kuju Island. Bet Kulu Island. 

Kukak Bay. fossil plants from_4.18,19. 24 (table) 

Kupreanof Island, fossil plants from...13-14, 24 (table) 

Bflaipigniaceae_____o, 130 

Malua____ 126 

Malvaceae- - _ _9,14^-160 

Malvoles______8-9, 143-153 

Morble Point, fosall plants from west aide of Hercndecn Bay 

volcanic rocks of- - _ _ _ . 33 

Kupreanof Admiralty Island region, Tertiary sedimentary rocks 

of.—____ 31 

Kusbtaka formation, character, thickness, and age of_ 20 

Kuskokwlm Valley, Intrusive rocks of central part of—__ 34 

L 

Lake IUamna, effusive Igneous rocks near—.— - 33 

Lance formation, flora of—--- 23. 24 (table) 

Marine deposits. Tertiary, character and distribution of— -26-28 

Marailea bendlrei Ward_ _ _ - - 122 

Matanuska district, effusive Igneous rocks of—.._ 82 

Matanuska River, foasll plants from locality on, near Moose 

Creek- - - -15, 24 (table) 

Tertiary sedimentary rocks on- --28 

Matanuska-Cook Inlet region, fossil plants from-16-17,24 (table) 

Tertiary sedimentary rocks of_—_____28-29 

Mather, K. F., quoted-—— _ 88 

Laetrea (Gonlopterls) fischerl Heer?_._ 38 

(Gonlopterls) knightltna Newberry..__ 38 

MHosier.a district. Intrusive rocks of----- 84 

Mendenhall, W. C., fosall plant collected by__ 10 

Lauraceac--- -7,115-122 

Laurophylluxn oregoneusis Chaney_ _ _t_ 119 

Menispermaceae-110,122 

Mertie. J. B., Jr„ quoted.... ... _. 34 

Taurus Linnaeus-___............... 7.11,12,72,119-121 

California Lesquereux-... 7,14, 24 (table), 110. pit. 64.109 

clnnamomlformts Broogniart_..._ lift 

Mespllodapbne purycarensia Berry--- 120 

Midway group, flora of-24 (table) 

Miller’* coal mine, fosall plants from---- 20 

ftlrarenbergii Alex. Braun-7,14.24 (table), 117,119-120, pi, 67 

gulscardl Gaud In__ 117 

Mlmoaaceae-....-8, 127-128 

Mlnook Creek, terrace deposits of probable Pliocene age on_ 31 

bammoDcnsIs llolllok. n. sp-7,13,24 (table), 120, pi. 04 

obovuta Weber--—____119, 120, 160 

Miocene flora, Arctic, age of so-called_-_ 28 

Miocene floras, correlation of_-_24 (table) 

ocotaefolla Ettlngshausen--7,15. 24 (table). 120, pi. 67 

oreodapbnlfolta Mass* Ion go___ 117 

prlralgenia Unger-—___120.121 

prlnc pa Heer... 7. 10, 22, 24 (table), 120-121, pL 07 

reu sail Ettiogshauaen. .....______ 121 

aallclfonnls Knowlton and Cockerell______ 7.15. 

16,24 (table), 120, 121, pi. 67 
swoHiowlclana Unger--- 120 

Mission Creek, central Yukon region, fosall plant from_ 20 

Mission Creek, upper Yukon region, fossil plant from_ 20, 24 (table) 

Mogul Creek, fosall plantB from Seventymlle River near. 20,24 (table) 

Mohrodendron Britton_____ _ 9,12, 162-263 

earollnlannm (Linnaeus) Britton- 102 

Inoplnum HoUlck, n. sp- 9. 14, 16, 24 (table). 162-103, pla. 60. 108 
Monocotyledons* . ......_........_... 5,10,11.63-58 

Legnmlnoaae----- 64.129,169 

Legumlnosltes. _ ___ 129 

Moraccae...7, 106-111 

7 aruchioldes Lesqaereui.. . _ 159 


norms uni lleer ......-......--- . .. 131 

Ml rln LlanatUS_______ _ fl 11 IS 7(1.77 

Lepergyraen Rnfineaquc... ... .. 9.12,165 


weaverl Hollick. n. sp--.. 9,16. 24 (table). 155, pi. 93 

Lesquereux, Leo. fosall plants Identified by-2. J4,17.19 

bankslaefolla Unger,..6,10. 24 (table). 75, 76, 77 

quoted----- 89, 54. 65. 66. 110 

17, 18. 24 (table). 76-76. 77, pla. 82,109 

Lignite Creek, fossil plants from_10.24 (table) 

Llgustram- 72 

Llllalca _. 6.58 

Llndera_ 110 

(Comptonla) cuspidate (Lesquereux) Dawson_ 74 

praemlssa (Leequereui) Knowlton. __.... 74 

vindobonenele (Ettlogahausen) Heer.. 0,15,17,24 (table). 76 

Llquldambar Linnaeus-7. 12. 13,123 

europaeum Alex. Braun- 7.17,22.24 (table), 123 

drichmOUerl Engelhard!_ __.... _ 118 

(Dryandroides) llgnitum (Unger) 6*porta- 6, 

18, 22. 24 (table). 76-77, pla. 82, 109 
lignitum argutewrrata Ettlngsbausen and Btand/est—. 77 

expausa Saporta_____ 118 

magnlttca Saporta,.------- 118 

Little Kings Creek, fossil plant from--...._..... 15, 24 (table) 

llgnitum dupllcoserrata Kttlngahauaen and fitandfeat_ 77 

llgnitum grandldentata Ettlngshauzen and Standfest— 77 

llgnitum growedentata Ettlngshauaen and Stanfest— 77 
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P»w 1 O 

Kjrlca lignltum Irregularis EtUngshanaen and Stand feat- 77 | pif* 

HmifHim •areata TTttinnahanaM amf BtanrlCaat 7K "ft 1 Mau » 1 

looglfolla Ludwig----- 76 

O'Brien. T. 0., coal claim, fossil plant* from_ __ 15 

nigricans Leaquerecx...-,-—-—- 76 

rlglda Leaquersux _...——__-_______ 76 

Old Tyooek, fossil plants from vicinity of-- 10. 24 (Uble) 

Oleaceae-9,103-105 

scniecDteua&ii Heer______—______ to 

•potioaa Unger___ 0. 16. 24 (table). 77. pis. 32. 33 

Oleales- --- - - 9, 363-165 

auger! Hear .. 77 


vlndobonenalj Ettlngsbausen__ 75 

sucharlenala SaporU —70 
sp, Rppr_ . _ . .......17 

bebraldlca (Forbes) Gardner and Ettlngsbausen- 85 

eenslbtUa Unnaeue- 4,10.14,15, 21, 22, 28, 24 (Uble). 35-30, pi. 2 

Mjricacese. . . .. .. 0, 74-77 

foaitllli Newherrv M an 

HjD rain___ _6, 11. 74-77 


Mjrtoophylium-...-... 75 

Oregon, Tertiary flora of---24 (Uble) 

Oreodapbne_....___ ___ 117 

centsurorum Unger____ _ 160 


HyrsinltM? geudlnl Lesqucreux____..._ 138 

Myr tales______ . _9,155-150 

Mystic Pass, occurrence of Cantwell formation near_ _ 29 

N 

Naiadaceae------- 6, 63-54 

doroecblnlana Ooeppert--—------ 40 

doroacbklana Ooeppert---——___ 1,5, 

18,17,18.19, 21, 24 (table), 40, 74, pL 2 

doroeblana Ooeppert--—- - _____ 40 

dublosa Hoi lick, n. sp.5,17.19. 24 (Uble), 40, pi. 5 

hoerll Gandln-.....— __ 40 

atromlf Gaudln____ _ . . _ 40 

Haiaaam------ o, oa-oi 

Nectandra_--________ 117 

torel111 (Heer) Beer-17,40 

Oamundaceae_ ___ _5,10,40 

Nelson, E. W., fossil plants collected bj— - 2, 14 

Ntlumbluro buchii Ettlngalmuscn- --- 134 

lakotll Lesquereux- .... - 113 

protospeciosom Baporta--- 113 

P 

Pacific coast region of United 8tatee. Eocene flora of___24 (Uble) 

Paige, Sidney, fossil plants collected by__ 4 

tenalfnllnm TiWiunTt'ix_—_ ___ 113 

Palaeantbus Newberry_9,109-170 


nrlndlel Holllck n. so .. .. 0.20.24 (table! 100-170 nl 00 

bucbll __ _ _____ 114 

(Wllllamsonla) problematics Newberry___109-170 

ketnpli (Holllck) BolUck- _ 113 

Pallurua Jussieu---8.13.141-142,147 

hikraluna ... - - - 113 

ultra (WUWIenow) Persoon_ 113 

cetem« Holllck, n. sp-8. 10. 24 (table). 141, pi. 79 

colombl Heer_-_ 8.18,19,22.24 (Uble), 141 pi 115 

nelumbo (Linnaeus) Knrsten_ 113 

ovoldeas (Goeppert) Heer_ _ „ _ 141 

protolutea Berry -- 7,20, 24 (Uble), 113-114, pi. 01 

protospeciosom- ---113,114 

Palmacltea lamanonla Brongnlart---- 07 

Palmalea_ __ 5 

provinciate........... ___ 113 

PiiwIiniilM_ _ R (U 

teoulfolla- 113 

PapUlonaccae- 6,129^180 

Nenann gravel. age. character, and thlckneea of-- SO 

Nenana River, fossil plant from- IB 

occurrence of Cantwell formation In volley of_29-30 

Pa rip tales---- 9, 163-165 

Pa ska poo formation, flora of- 23.24 (fable) 

Pasaifiora..____ _ _ jjo 

Neuropteiis ........—- 10 

PaulUola Linnaeus- -8, 11,12 

acutlfolla Brongnlart?- 1,19 

Nevada, Tertiary flora of- -24 (Uble) 

alaakana Holllck. n. ap_ 8. 20. 24 (table), 136-137. pi. 76 

Newberry. J. 3., foaall plants Identified by___ _2, 3.17 

quoted..-7-- 23, 35.68. 89, 95.139.170 

New berry ana rlglda Berry- 30 

New Siberia. Eocene flora Of- 21 

Pavlof Bay, marine Tertiary deposits at, character and age of. 27 

FavlofT Bay. Bco Ugotnl Bay. 

Payette formation, flora of---—-24 (table) 

NllasonU---——- 01 

Nlnilcbik River, fossil plants from.. 17,24 (uble) 

llgnltum Glebel?_ . - __ 14 

sp. Heer—-------— 6,14, 40-41 

Nlnllcblk village, fossil plants from vicinity of__—__________ 17 

Nome, Pliocene beda near--- 27 

Nordensklbldla Heer—---9. 109 

boreal! a Hm_ _ 8, 18. 22. 24 (table I. 1 AO r»l 120 

Pen hallow, D. P., quoted--- 139 

Persea Oaertoer. — 7,11,12.110-117 

gulacardl (Qandln) Bcblmpcr..—. 117 

Northwestern Alaska region, fossil plant from- 19 

Northwest Territory, Canada. Tertiary flora of_24 (table) 

spatioaa Holllck, n. sp—-7,15, 24 (table), 110-117, pL 05 

tltarghlenl PUsr------- 120 

Peuce pannonlra Unger-_____---- -- 45 

Norton Sound region, effusive Igneous rocks of--32, 33 

Phr&gmllta Trlnlus——--- 5, 54, 65-56 

xo a Hi i plants rrom----.-. «—o, iv, (uniei 

alaakana Heer?. 6.10. 20, 22. 24 (Uble), 54. 65. 60. pi. 109 

Nowl River, fossil plants from divide between Polger Creek 

and-- 19.20.24 (Uble) 

oeningvnsl* Alex. Braun-——---—---54, 55 

■p. Ueer_——---—-—..... 6.16. 60 

Phyllitea Brongnlart-—— 10,170 

Intrusive rocks of-.---- 84 

arctics Knowlton.10.18.19. 21, 24 (table). 170 

clonamomelfolla Brongnlart---___________ 115 

nun Jroini. lossii piunta irom unignis mver opposite- in 

elnnamtmeua Rowmaeaeler--.-—-115,116 

Nymphaeaceae---------7,113-114 

TJnnnpua 0 12 13 150 100 

clnuamomlformla Brongnlart--—-- 115 

coccolobaefolla Engelhardt---—— 112 

nrctlca Heer- -- 9.19. 22. 24 (table). 169 

maxima Weber- - 109 

obovata Weber--- 109 

dublus Sternberg---—--- 49 

Juglandlformla Sternberg---— 80,82 

rbamnoides Rossmaeaaler—.—--- 138 

rugoaa Weber_____ 169 

▼ertumnl Vclcnovsky______ 109 

Nyssidium Baer--——......——-- ————-- 9,169-ieo 

crasaum Heer__,------- 109 

•Vin.nl TT*of» O 14 in 90 92 74 ftoSUt lRO-KU) 

•auDdergl Knowlton____ 10, 19, 21, 24 (table), 170 

ap. Knowlton-----——- 120 

■p. Ilensel----- 110 

Phys&genla parlatorll Heer-,--- 42 

Pbysoloblum kenoedyaefollum Unger -—- 129 

fuslforme Ileer_______ 159 

Pices Link.5,11,13, 40 

gemlnatum Scbmalhauaen-—--- 159 

lanceolatum Heer _ __ 159 

cammaoi nnow*ion-0, w, «i, usoie;, w 

(branches) Knowlton..--- — 5,46 

oblongum Heer.....——---...-.... 159 

(7) (seed) Knowlton-5,19,46 

Plaaceae_ _- 6, 10, 46-63 
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1OTEX 


Pl£C 

Pioites (Wltham) Llndley and Hutton_.___5,45 

pannonlcus (Unger) Goeppert..5.19, 24 (table), 45 

protolarlx Goeppert_____ 45 

■p. Goeppert_,_17 

■p. Goeppert..-.---5. 10. 45 

Pinna Linnaeus-----5.11, IS, 45 

<Ablet) macclurll Heer_._ 45 

macelurll Heer?- 5,20,21,24 (table), 45.46 

ip. Hwr-5, 16. 45 

(?) (leaves) Knowlton-—--—..__5.10,45 

(1) (scales) Knowlton-—— 5.19,45 

Pin u B-ar ten Grew In gk—______ 19 

Piper UBUHK--- 6. ll, 12. 58-50 

antiquum Heer________- 55 

cbaplnl Holllck, n. ap..6,15.24 (table). 60. p). 115 

concarum Holllck, n. sp-- 6, 13.15. 24 (table). 59, pi. 115 

convertabllis Holllck. d. ap.— 0,15.18. 24 (table). 50. pi. 114 

dluputabilla Holllck, n. ap-6, 15. 24(table). 50 60. pi. 114 

europaeum Bugelbardt- 58 

felatmantell Bttlngshaoien.. 59 

ffnlnoenae ftebomaon.—................58 

beerll Leaqoereux—---- 58 

aepteotrlonalla Holllck, a. ap-.-- 8, 

15,18. 19. 24 (table). 58 59. pla. 118. 114 

ap. Knowlton--- 68 

Plperaceae-6,55-60 

Plperalea---6, 58-60 

Pi per It ca cordatua Berry- 68 

quInquecoBtatUB Berry- 58 

tuscaloosen alt Berry-—-.- 58 

Pltbecelloblum Martlua- 127 

Pltbecolobluzn Martina-8,11. 127 

ceterum Holllck, n. ap-. 8. 20, 24 (table) 

eocenkrum Berry- 127 

tenulfollum Engelbardt___. 127 

Pltyorylon Kraut-.-..—,-— ---5,45-46 

Inaequale Felix--2. 5,14.21. 24 (table). 45 

macclurll (Heer) Kraus- 5.20,24 (table).45-40 

PUnera Gtnelln-----7,107-108 

aquatics (Walter) Gracllo- 107 

aquatidforaU Holllck. n. Bp--7,15,24 (table), 107. pi. 57 

gmellnl (Mlchaux) Leaquereux- 307 

ungerl Ettlngabauaen— 7,13.17, 22. 24 (Ublc). 99. 107-108. pi. 58 

Platanaceae-----7,123-124 

Platanug Linnaeus-.___7.13.123-124 

aceroldea Goeppert-- 123,124 

latlfolla Knowlton- 7, 20. 24 (Ublc), 123. pL 68 

cordat* Knowlton..--- 100 

dissects Leaquereux- 135 

gulllelmae Goeppert___._ 123 

haydenl Newberry..- 123 

mar gloat a Heer__..._._... 168.169 

nob!Hi Newberry___ 7,19. 22. 23.24 (table), 124 

oeynbauaians Goeppert.- 124 

rectinerrlB Holllck. n. ap-— 7, 20, 24 (table), 128-124, pi. 69 

«p. Knowlton-... 7, 20, 124 

Bp.7 leaves. Dal!-...-7, 19, 124 

Platen, Paul, fossil plants Identified by__ 4,19 

Plstycerlphyllum e ret ace urn Velenovsky- 36 

Platycerium cretaceum Velenovalcy___ 36 

Pliocene beds, occurrence jf. In western and northern Alaska_27-28 

Posccae _...._...___....__6. 54-56 

Poadtea Brongnlart_ 5,56 

tenua-Btrlatus Heer-.- 5.16. 18. 19. 20, 21. 24 (table). 56 

•p. Heer- 5.18.56 

Poalea----- 5.54 56 

Podocarpus eltganB (De la Harp#)_—___-_ 48 

Point Divide, foB»ll plants from shore east of_ 18 

Point Naskowbak, foeeil plant from locality near_16,24 (table) 

Polygonaceea --.-7,112-113 

Polygonalea.-.-..7,112-123 

Polypodia crae-----4,10.35-41 

Poly pod I tea thelypteroldes Brongnlart- 38 

Potnaceae----8,125-126 

Popnlua Linnaeus- 6.11.12.13. 60-69.149-150.170 

acerirolls Newberry_ 68. 69,133 

amblyrbyncha Ward--- 6. 

14,15.18. 19. 22, 23, 24 (table), 62. 63. pla. 25. 28. 30. 116 
arctics Heer---8.15.18.19,20. 

21. 24 (table). 60-01. 62.69. pis. 22. 23. 24. 27,117,118 

deelplena (Leaquereux) Cockerell_ 61 

var. b, Heer--6.18. 21, 24 (table), 81, pL 117 

■laypholdea-—-—--— 69 


Fopulua attenuate Braon M8_ 


Page 
64 
87 
6 , 


balsamiuoldea Goeppert--- 

bnlaamoldes Goeppert______ 

14.15.16.20, 21, 24 (table), 65-67, pis. 28, 25. H6 

exlmla (Goeppert) Heer___ 85-66 

(7) latlfolla Lesqoereox- 66 

congenninalli Holllck. n. ap-6.18,24 (table). 67-68, pi. 116 

cyclomorpha Knowlton and Cockerell___ 68 

dedpiena Leaquereux-_ 61 

exlmla Goeppert-----14,66 

products Goeppert-__._ 67 

fiexuosa Holllck, n. ap_____ 6. 

14,18. 24 (tabic), 68. pla. 80. 83.117 

gandlnl Fitcher-Ootter.— 6.15, 21, 24 (table), 66. 67, pi. 25 

*eoefr!x Newberry- 6, 20, 22. 28, 24 (table), 63-64, pi. 26 

glondullfera Heer_ 6, 

14,16. 20, 21. 22, 24 (table). 64. 65. 68, pit. 81. 82.116 

booked Heer-- 6, 20, 21. 24 (table), 85, pi. 24 

Utior Alex. Braun.. 6.15.16. 20. 21, 24 (table), 64-65, pit 25. 26 

attenuata (Braun) Brann-—-...._64, pi. 26 

cordlfolia Braun-....--- 64 

dentkulata Heer_.....___64, pi. 20 

rotundata Braun_____ 64 

traniveraa (Alex. Braun) Heer---- 64 

troncata (Braun) Braun.._......._ 65 

leucopbyJU Unger-6. 16. 24 (table), 68.138 

Hndgrenl Knowlton--... __ 02 

Monodon Leaquereux_—_ 67 

mutabllla Heer-6. 15. 21. 24 (table), 68. pi. 38 

creoata--—--68, pi 38 

nebrascenels Newberry______............ 150 

grandidentata Leaquereux----- 150 

obscora Holllck. n. ep--6,18,24 (table), 88. pi. 27 

obtrlta Dawson---...._ 63 

ricbardaonl Heer________ 0 t 

15,18.19, 20, 21. 22, 24 (table), 61-62, pla. 27. 28. 29. 33 

rot uadi folia Newberry-.-.-- 66 

Bcudderi Cockerell- - 66 

epeeloss Ward?- 6,14, 22, 23, 24 (table). 62-63. pi. 31 

transverse Alex. Braun_ 64 

nndulata Weasel-.------... 86 

iaddacbi Heer?_____..._ 6 % 

16.18,19, 20. 22, 24 (table). 65. 69.146. pla. 24, 116 

ap. 7-8,19.69. pi. 118 

Porana- 122 

bendlrd (Ward) Leaquereux- 122 

oeningsensls (Alex. Braun) Heer___ _122 

Portage Bay, fossil plants from-18, 24 (table) 

Portage Valley, fossil plants from Herendeea Bay east of_ 18 

Port Graham, fossil plants from-.... 2-3, 16-17, 24 (table) 

Port Moller, fossil plants from shore between Herendeen Bay 

and- 18 

marine Tertiary deposits at, character and thickness of_ 27 

Poat Laramie format Iona?, flora of-24 (table) 

Potonld, Henry, quoted...—___ 57 

Proteaceae-7,77,111 

Protealct--*------—____ 7 

Protoflcoa 8aporta-7,11, 111, 150 

crenulata Saporta-... 150 

InaequallB Newberry?_ 7.15. 22, 23. 24 (table). 111, pi. 118 

Protophjllum-..._ 152 

Protorbipla Aodrae___„____86-37 

bucbl Andrae-........................._ 86 

flsberi Knowlton---... 86, 37 

Integrlfolla Nat bora t--- 36 

Prunus Linnaeus-----.. 8,126-227 

dakotensU Leaquereux- 127 

bartungi Heer-- 126-127 

ucqualls Holllck. n. var-8,16.24 (table), 126-127, pi. 70 

Olympics Kttlngshausen---8.16. 24 (table), 127, pi. 70 

acottli Heer- 8,15. 22. 24 (table), 126, pi. 70 

variabills Newberry-8,17,18,21, 24 (table), 127, pi. 71 

pBeudnprotopbyllum----...._...___ 152 

dal 11 Holllck- 182 

magnum Holllck- 152 

Pteddopbyta--- 4-5,10.35-42 

Pterla Linnaeus-— __4,10,14, 88-40 

Inequilateral Is Holllck. u. sp-4,16, 24 (table), 38 38, pi. 6 

lnequalls Heer-—------ 89 

grbnlandlca Heer-----...__ 39,40 

Inacqualia Heer_ 89 

oenlngeaili Unger?--4,18, 24 (table). 89, pi. 9 
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Pw 

Pterle pseudopennaefonals Leaquereux-4, 14, 24 (table), 89, pL 75 

altkensts Heer-«, 14,21. 24 (table), 89-40, pi. 109 

Pterocarya Kunth,___._8,18. 84 

denticulate (Weber) Heer_80,84 

■eptentrlonale Holllck, n. ap-8. 15, 24 (table), 84, pi. 40 

Pteropbylium —....... ........____ 148 

Pteroapermltea Heer___________9,11,160-153 

alaakana Knowlton—...9.19. 21, 24 (table), 163 

alternant Heer---—- 9.22,24 (table), 143,151, pi. 88 

aurlcalaecordatus Holllck, n. ap___ 9. 

15.18. 24 (table), 161-152,163. pla. 92, 93 
conjunctivua Holllck, n. «p—.......___9.14. 

18, 24 (table), 132-153, pla. 90, 91 

dentatua Heer---3. 9.162 

Imparllla Holllck, n. >p__—------ 9. 

16,18,24 (table). 161,162,163. pla. 89. 90 

macnlfolla Knowltoo-9.19, 21.24 (table), 153 

spectabills Heer. 9.15,18. 20. 22. 24 (table), 160-151. pla. 87, 88. 89 

wtaltel Ward-.- 161 

ap. Holllck___...___ 112 

Paget group, flora of-----—.........._—_24 (table) 

Puinlcevtone Creek, foasi! plants from mountain near forks of-. 18 


Quercltea groenlandleua Gardner.._..... ---..... 99 

Qoercus Linnaeus-- 7,11.96. 98-103,132,164,189 

alaakana Treleaee?_.... 7.15,17.21,24 (table), 102, pi. 44 

artocarpltce Ettlngahausen-7,15, 18. 24 (table), 102, pla 43, 66 

attcnuata Goeppert-...-—-- 103 

casta neopsls Leaquereux— _._.._. 104 

cbamlMoni Heer- 7,17, 21. 24 (table), 101, 102-103 

conjunctiva Holllck. n. sp-T, 15. 24 (table), 101-102. pi. 42 

conslmills Newberry— -----.. 138 

dallll Leaquereux---7.10,17, 24 (table). 103, pi. 62 

dawsont Knowlton___«__ 101 

diplodon Saporta and Marlon- 100 

doJJenala Pilar- 101 

etymodrya Unger--- 7. 20. 24 (Uble). 98-99, pL 54 

amphypsta Masaalongo- 99 

ce non lea Masaalongo._ 99 

entelea Masaalongo__.__ 99 

microdonta Masaalongo_ 99 

Anna Heer_—___ 103 

furclnervla RossmSsaler___ 104 

furubjelml Heer-7,14.17. 21. 24 (table), 93,99 

gmellni Alex. Braun_„- 102 

goeppertl Leaquereux- 103 

grdnlandlca Heer- 7,15. 17, 22, 24 (table), 99. 100. pla. 64. 57 

baldlngerl Kttlngsbausen_ 101 

Juglandina Heer?- 7,15, 22. 24 (table). 84,101.102. pte. 42. 43 

laharpl Gaudtn-84,104 

llgnltum Unger-„- 78 

mertanl Heer-7. 15, 24 (tabic). 102,103. pi. 44 

microdentnta Holllck_.._ 163 

novadensla Leaquereux- 7. 20, 24 table). 00, 99,100. pi. 54 

olafsenl Heer- 7,10,22, 24 (table). 90.99-100. pi. 62 

oregonlana Knowlton- 7,10, 24 (table), 103, pi. 60 

pandurata Heer (not Humboldt and Bonpland)_17,102 

plataola Heer- 7.10. 22, 24 (Uble), 100-101. pi. 44 

prinus-..--- 9© 

pseotloalnu* Ettlngshouscn ....- 103 

paeudocantanea Goeppert- 7.10,17, 20. 22, 24 (Uble), 99, pi. 54 

Blngulads Saporta- 101 

steenstruplana Heer- 7.10. 20, 22, 24 (Uble). 100 

uudulata Goeppert_ 103 

weedli Knowltoo- 101 

yanceyl Knowlton-.-...__. 101 

(?) ap. Knowlton-*-7,20,103 


Rampart, fossil plants from banka of Yukon River near-- 20, 24 (table) 

Ra uales--7,113-122 

Raton formation, flora of___......---... 23.24 (Uble) 

Bed Mountain, fossil plant from---.----- 15 

Reed River, foasll plant from Kobuk River below mouth of- 19 

Rhaznnaceae- 8.138-142 

R ha in Doles _____8.138-143 

Kbaronui Linnaeus_ 3. 59. 00.102,183 

belmontenals Knowlton and Cockerell_ 139 

brevlfollua Alex. Broun—.— 8,16, 22. 24 (table). 138, pL 79 

cleburnl Leaquereux_ 162 


Bbaxnnua dechenl Weber_8.15,24 (table), 138-189, pi. 78 

discolor L e ague rqux.. — ................... 140 

elegans Newberry_—_ 139 

gaudlnl Heer- 8.16,10. 22,24 (Uble), 139, pi. 78 

goldlanua Lesquoreux---—... —._ 189 

graeflll Heer----- 00 

marginal ua Leaquereux- 8,16, 24 (Uble), 139,140, pi. 78 

oenlngenais Alex. Braun_...._____ 59 

pseudugoldianua Holllck, n. tp----8. 14, 

15, 24 (table), 139-140, pis. 79-118 

rectlnervLa Heer»......——-—...___ 189 

rossmaeasier! Unger_ 8.14,22, 24 (Ublo), 188, pi. 78 

termlnaUa Alex. Braon-- 116 

Rhododendron Linnaeus——.......---- 9,72,100 

craasum Holllck, n. sp_9.15. 24 (Uble), 100, pi. 99 

floa saturnt Unger..,________ 100 

lapponlcum Linnaeus--------- 100 

metfaton Unger------ 160 

Rbodomelaceae ...—__....__—4 

Rhodomeniales_______4, 34-86 

Rbodopbyccae —— _____... ..._...... 4, 34-35 

Rhus Llonaeus.. 8,83.181,157 

frlgtda Knowlton_8,18,10,21.24 (Uble), 181 

merlani Heer-.._—_83,181 

obllqua Alex. Braun- 104 

(?) punctatua Alex. Braun---- 83 

salirtfolla Men*cl__- 79 

Rocky Mountain region, Eocene flora of-24 (table) 

Rosa Linnaeus_........___....__8,125 

bobemlca Engelhardt--— 125 

cetera Holllck, n. sp-8,16, 24 (table), 125, pi. 70 

conflrmota Holllck, n. sp-8,10, 24 (Uble), 125, pi. 70 

bllllac Leaquereux- 125 

(?) Inquire nda Knowlton___ 125 

llgnltum Heer-...._____- 125 

ruattmana Cockerell--_- 125 

scudded Knowlton- 125 

willmxtUe Cockerell- 125 

Rosa era e_ 8, 224-125 

Rosales_7-8.122-180 

Ru blalee_9.166-109 

Russel Creek, north branch of. foatil plants from mountain 

near bead of_-— 18 


Sabal ? eocenlca (Lcsqoereux) Knowlton__ 56 

grajana I/esquereux- 57 

Inqulrenda Knowlton-58-67 

mexleana- 57 

palmetto_._—__ 57 

8a ball tea grayanus (Leaquereux) Leaquereux_ 67 

Saginaw, United States steamer, fossil plant collected by—.... 2 

Saglttarla Linnaeus------- 5. 54 

pulcbella Heer-5,17. 21,24 (table),64 

sp. Leaquereux----2, 5,13, 14, 64 

Sakhalin. Eocene flora of--— 21-22 

8allcaceae-8,60-74 

So 11 calcs-6,11, 6(L74 

Salix Linnaeus___ 0, 11,12. 69-74,183, 170 

abbrevlota Goeppert-8.10, 24 (table). 73, pi. 30 

alaskana Holllck, n. sp_0,16.24 (Uble). 09-70, pi. 30 

angusta Alex. Braun- 6.16, 20, 24 (table), 70, pis. 29, 30 

elMptlca Leaquereux (not Slelcb)- 70 

grandlfolla Weber..6.18, 18, 24 (Uble), 72, pis. 28, 30 

gr bn land lea Heer---—_-___................ 73 

hookerlana Hooker- 09 

Integra Goeppert-0,17. 24 (table). 78, 74 

lavnterl Alex. Braun- 6.10. 18. 22. 24 (table), 70. 74. pl. 34 

llbbeyl Leaquereux?---0,18. 24 (table), 73. 74, pi. 34 

macropbylla Heer. not Reus*-- 6,16,17, 22, 24 (Uble), 71-72 

media Alex. Braun........._............_....._ 72 

merrlaml Cockerell_„__ 70 

mlnura Knowlton__6,19, 21, 24 (table), 74 

nuttalltl Sargent---..._____ 69 

pllosula Goeppert-..0.17,21. 24 (table), 73-74 

piped Bebb_ 09 

raeaua Heer- 0.10, 17,18. 22. 24 (table), 72-73. 74, pts. 34,117 

sltcbensls Bougard........___ 69 

tenera Alex. Braun-G. 10,18, 22, 24 (table), 72, pl. 34 

varUns Goeppert- 6.10.17, 22, 24 (table). 70. 71, 72. 74. pl. 31 

wlmmertnna Goeppert--0. 17, 24 (table), 71 

ap. Heer_ 0,16.74 
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p»f« 

Sallx ap. ?. pistillate ament_—_ -_8.18, 74, pi. 84 

Page 

Sopbora Linnaciia -...--— 8.11.12,129 

leaf, Goeppert_ 74 

multiformis Holllck. n. sp.. 8, 20.24 (table), 129, pi. 72 

Rj»pinri«rM* R, 186 138 

wilcoriAna Rprry 129 

8a pin dales______8.130-188 

Sorbua Linnaeus_ 138 

Saplndui Linnaeus-. __ 8.11,12.84,137 

diverstfolla (Lesquereux) Cockerell_ _ 138 

amnia Newberry?_ . 8, 16. 22, 23, 24 (table). 137, pi. 76 

anffuatlfollua Laaquerenx (not Blume)——-----8, 16. 

22, 24 (table), 137, pi. 76 
bailllcua (Unger) Unger_8,14, 24 (table), 137, pi. 77 

graodlfolia Hear---..- 167 

Southeastern Alaska. foaaU planta from-2.3. 13-14,24 (table) 

volcanic rocks of.-..————33 

Southeastern United States, Eocene flora of_ _24 (table) 

South Mountain, foeall planta from_ ___..... 19 

dublua Unger— —— 84 

formoaua Rerrv _ _ 137 

Spargmnlaceae----- 6, 53 

ftpargiinliim Linnaeus______ 5, 53 

leonli Cockerell------ 1ST 

ap. Heer____—__6, 17, 53 

Uoearlfollua Berry---—- 187 

mlaalsslpplenala Berry_ _ 137 

Spermatopbyta —-—....—--...----— 6-10, 42-171 

Spbenoptoria bk»mstrandi Heer..-__ _ 37 


(Gymnogrammc?) blomatmndl Heer—--- 37 

and Marlon, A. F., quoted-...-— 100 

Rnpotnciten . .. 130 

Spiraea Linnaeus---------8.18,124-125 

andcrsonl Heer. ..8. 17, 21, 24 (table), 124.125 


pruolfolla Ettingshauaen_ 124-125 

Sassafras Nee*____7,13,117-118 

weaver! Holllck, n up..8,16,24 (table), 124 125, pi. 70 

acutllobuxn Leaquereox_................._.... 118 

aeeculapi Heer----- 117 

alaskaoum Holllck, n. ap.— 7.18, 24 (table), 117-118. pi. 64 

sp. Heer---.8.17,125 

Spitsbergen. Bet Svalhard. 

Spnrr, J. 8.. fossil planta collected by-————— 3 

Stapbylea acuminata Lesquereux_ . - _ _ . -_ 183 


Sterculia--- — -——-.----157 

cretaceum Newberry_ 118 . 

beterolobum Fontaine_ 118 

ferretlanum Massalongo-- 117 

Stemjllaceae - —-— _———— -0,150-153 

Stillwater formation, character, tbickneas. and age of- 26 

Styracaceae----— 9.162-163 

Sucme* Island, volcanic rocks of-—- 33 


Sunitna district, effusive Igneous rock* of--. - - -- — _ 33 


Susltna River, Tertiary aedlmentary rocks on__- 28 

protophyllum Saporta__ _ 118 

Svalbard. Eocene flora of--- 21-22,24 (table) 

Swank formation, flora of-- 24 (table) 

8auaders, Do Alton, fowll planta collected by___4.19 

fiauraja [SaurauJaJ roborana Longeron- 155 

Saurauja Wtlldenow-9,11,12. 13.155 

alaskana Holllck, n. ®p_9,14, 24 (table). 155, pi. 03 

T 

Taklek. Bee Cape Jaklftk. 

Tana no Pall River district. Tertiary aedlmentary rocks of...— 80-81 

aerormia ( unger ) tetri Dgsnauaen---— — loo 

Schmidt, W. F., fossil plant collected by_ 16 

8cope of paper..—.........._____ 1 

Scotland, Eocene flora of ....____ _ 21—22 

Taoana, lose,] plants from locality on Yukon 35 miles below.- 20, 

24 (table) 

Xanana region, foaall planta from--- 19-20,24 (table) 

TaxncABf.......... ....._5,10.H-<5 

Semecarpus Linnaeus ____8,11.12,130-181 

Tn»l?e® Rrr»ngnlart_ _ _ __ 5,44—45 

alaakana Holllck. n. sp_8. 15, 24 (table). 180-131. pi. 93 

langadorfll Bronenlart ___ __ __ ____ 47 

anacardium Linnaeus------ 181 

priodle! Holllck, n. ap_ 8,20.24 (table), 131, pi. 104 

Sequoia Endlfcher--- 5.10,11.12. 44, 46-49 

brevifolla Heer- 5. 14. 20, 21. 24 (table). 46-47, p|. 15 

mJcrophyllus Heer....5,10,16.21,24 (table). 44-45 

olrikl Heer, 5.10.13,15,16. 20. 21. 22, 24 (table), 44, 50, pis. 10, 48 

roatbornl Unger- 47 

Taxodium L. C. Richard. -.. 5,10,11,12,44,48-51 

distlcna Heer--5,18,21. 24 (table), 47, pt 15 

Rigan lea Decatsne_____ 11 

heer 11 Lraquereux-0. 19. 24 (table. 47 

langadorfll (Brongniart) Heer_.__ 5. 

10,11,13.14.15,16,17.18, 19. 20, 21. 22. 24 (table). 45. 

46, 47-48, 60, 51, pis. 9, 12,18, 14, 15, 32, 83, 86.108.110 

acuta Heer_ _14, 16. 47. pi. 9 

anfruatlfolia Heer___ 14,18.47. pi. 12 

anguetiroiium neer___—..— -— 

aaceedena-.- 49 

ernssum Holllck. n. sp_5.14,18. 24 (table), 48, pi. 16 

dlsticbum (Linnaeus) L. C. Richard-.--11,49 

miocenum Heer_ 14. 16,17,19, 49, 50, 51, 52 

dublum (8ternberg) Heer-5, 10,13, 14, 15. 

16. 17.19. 21. 24 (table). 47. 48-49. 50, 51. 52, pla. 10, 51 
longlfottucn Maisalongo- 5,14, 24 (table), 49, pi. 16 

striata Heer_._47, pi. 13 

obovata ? Koowlton- 46 

aemperytrena (Lambert) Endllcher_ _ 11 

spluoaa Newberry-.-5, 17, 21, 24 (table). 48 

fCone) Know!ton__. _ __ ___6 111. 48 

normale Maaaaloogo- 5,16. 20, 24 (table), 49, 50. pis. 13, 16 

cur op arum Brongnlsrt.... -— 51,53 

occidental Newberry— 5,14,15.19, 22, 24 (table), 50. pis. 16, 109 
olrikl Heer----— 50 

8erenoDala kempll Holllck____ __ 113 

13.14. 16.17.19. 21. 24 (table). 47. 50-51, pis, 10, 13. 18 
sp. Grewlngk_1.5,17,19 

fieventymlle River, foeall planta from- 20.24 (table) 

sp. Heer--—----......-....... 6,10,17,51 

Seward Penlnaula, effuriw Igneous rock* of-.-_—_—- 32,33-34 

posalble occurrence of Pliocene beds on_ 27 

Terminals Linaaeu*.—-__-—--9.11,12,155-156 

hllgardlana (Lesquereux) Berry- 156 

Tertlarr sodlmcntarv rocks of. 32 

ap } Holllck_ _0. 15,155-lOfl, pi. 93 

Seaannla credncrlaeformla Saporta_____—... 148 ( 

8heep Valley, fossil planta from--16.24 (table) 

Shungnak River, Tertiary aedlmentary rock* near_-_-__ 32 

TernstroemUceae -.--------- 154 

Terrigenous deposits of Tertiary age, occurrence, character, and 

thickness of.....___...—---—— 28-32 

Tertiary deposits of Alaska, distribution of--_. ... . ___ 24 


Geological Survey publications on- -... 24-26 

Slnuk River, Tertiary sedimentary rocks on- 32 

grology of— -----24-84 

Bltka. foeall planta from---2.24 (tablet 

8ro alto Alexander Archipelago. 

Sleltmut, lntrualve rocka near___ 34 

Tetrapterla Carnal Mrs....8.11,12.130 

harpylarum Unger-8,14, 24 (table), 130. pi. 93 

Tfcallopbyta-------—.. 4,10,34-86 

Thomas, A. O., work of..—.... 4 


Thrinax_......-.—........---...-- 57 

reticulata Heer-— 5, 20,24 (table), 58 

eocenlca Berry-.-.--- 57 

Smith. Philip Foreword by--- in 

Geology of the Tertiary depoalta of 41*aka-24-34 

Tbultes Sternberg-----...--- 6,53 

(Cbamnocypnrij) alaskcnsla Lesquereux.. 5,19, 21, 24 (table), 63 
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Page 

Thai tea ebrenawlrdi Hesr-6. 20. 21. 24 (table). 53. pi. 20 

ap. Knowlton---- 53 

Thnjopsla europaeaa Saporta-*-„- 53 

Thyxnelealea_____-___ 155 

Til la Linnaeus-8. 144-145 

alaskana Hear-8,17,21, 24 (table), 144,145 

antlqoa Newberry_ _ 186 

distant Nathorst,-..___ 144 

grewloldea Holllek. n. ap_8,14, 24 (table), 144-145, pi. 81 

mnlmgrenl Heer....— 8, 14, 22, 24 (table), 144,145, pi. 103 

DotabUI* Holltck, n. sp__. 8,14,24 (table) 

sachollnenais Heer__144,145 

speclosiaalma Knowlton__ 145 

«p. HolUck...8,14.17,146. pi. 81 

TllUceae-8-8,144-148 

Toku formation, foaall plant from ah a lea of_... 15 

Tokun formation, character, thickness, and age of___ 26 

Tonxona River, occurrence of Cantwell formation at head of_ 29 

Topagoruk River, possible occurrence of Pliocene beda on__ 27 

Topenlea Creek, foaall plants from_-____ 2-3, 19 

Townsend, C. H., foaall plants collected by- S, 19 

Trapa Linnaeus___8,17,156 

alabamenaJa Berry--....____ 156 

amerlcana Knowlton_ 156 

blcornla Linnaeus-_ _ _.....__ 156 

blaplnoaa Roxburgh- 156 

borealis Heer-9,17, 24 (table), 156 

(?) micropbylla Leaquereux_ 156 

natans Linnaeus——---.... _____ 156 

(?) occidentals Knowlton_—— -__15fl 

wUcoxenala Berry__ 156 

Trapaceae______...... 9,166 

Trinity Creek, Tertiary sedimentary rocka near_ 32 

Trip laris meneghlnlana Mawalongo_ 82 

Troublesome Gulch, foaall plants from___.... 16 

Tschugntek Peninsula. Bee Renal Peninsula. 

Tyonek, Old, fossil plants from vicinity of___16.24 (table) 

Typba- 65 


D 

L'Kolnl Bay, foaalJ plants from— _____ 19 

ITkolnl Bay. Bee UfOlfil Bay. 

Dlmaceae----- 7.105-108.154 

IJlmus Llnnaena.... 7.11. 12. 13. 105-107, 164 

borealis Heer- 7, 16, 22, 24 (table), 106-107, pi. 67 

braunll Heer- 7. 17.18,19, 22, 24 (table), 105,107. pi. 68 

carpinoldn Ooeppert--7,13, 24 (table), 106-106. pi. 51 

dlptera Steenstrup?-7. ID, 22, 24 (table), 108,107, pi. 48 

longlfolla Unger-7. 16, 24 (table), 106,107, pi. 68 

orblculata Ward-.-.___ 106 

plurlnervla Unger----- 7.17, 22, 24 (table). 106 

paeudobrannll Holllck, n. ap-7,15,24 (table), 105. pi. 58 

punctata Alex. Braun__ 83 

pyramldalla Ooeppert- 108 

socblfollc Goeppert..7,13,16,17. 24 (table), 100. pi. 57 

orttcaefolia Goeppert-____.__ 106 

Ulukak River. Bee Ulukuk River 

Dlnkuk River, fossil plants from_______ 2-3.19 

Umbel lAles_ 9.156-160 

Unalakllk River, foaall plants from branch of___ 19 

Unalaschka Ialsnd. Bee Unalaska Island. 

Umilueka island, fossil plant from- 1, jg 

Uoga conglomerate, age and stratigraphic relations of_ 27 

v aland, fossil plants from---1,2.19.24 (table) 

tne Tertiary deposits at. character of__ 27 

'tnx. quoted- 148 

fc es Land Monument 1. fosall plants collected near_ 16 

---7,11. 105-112 

V 


tr- 


--- 9. 360-iei 

tens---f>. 160-161 

Knowlton-9. J9. 24 (table). 160 

« r .. 9. 17. 21. 24 (table).160. 161 

Knowlton-9,17.24 (tabic). 160 

.alum Alex. Braun (not Smith)_17.160 

Heer- 9 . J7i MO-161 


Page 

Velenovsky, Josef, quoted-—..._ 61 

Viburnum Linnaeus_9,11.122.165-189 

aequale Holllck. n. ap-9,18. 24 (table). 166-167, pi. 118 

anomallnervum Knowlton_ 168 

antiquum (Newberry) Holllck- 9. 20. 23, 24 (table), 166. pi. 106 

caatrae Knowlton and Cockerell- 165 

contortum Lcsquereux-— 9, 16, 24 (table), 165-186, pi. 106 

da ko ten so Lesqaereux_____—_ 168 

dichotomum Lesquereux_-_.»_ 168 

dnrlusculum HolUck, n. ap_9.18, 24 (table), 168, pi. 105 

elongatum Ward_ 168 

evexum HolUck, n. ap-9,18,24 (table), 166, pi. 119 

bolllckl Berry_ 168 

Mmpldum Ward_-_-__ 166 

macroapermum Heer_....___—_ 169 

marginatum Lesquereux--165, 168 

newberryanum Ward- 9. 16. 22. 23 24 (table). 165. pi. 106 

nordenaklOMl Heer-9,>17,18,19. 28 24 (table), 167. pi. 107 

obllquum Holllck_9.1G, 24(table). 165. pi. 105 

schmidelanum Beer?_ft, 19, 22. 24 (table). 167 

tilioldea Ward-169.168 

weberl Schenk----- 122 

whymperl Heer?- 9. 20, 22. 23. 24 (table), 167-168, 160. pi 107 

woottonlaoom Knowlton- 105 

ap T fruit. Holllck- 9,15,168-169, pi. 107 

Vltaceae----8,142-143 

Vltigene clssoldea Saporta_„_ 143 

Villa Linnacut--8, 142-143 

alaakana Cockerell- 8.14. 22, 24 (table). 142-148 

at wood 1 Holllck, n. ap--8,14,24 (table). 142. pi. 80 

crenata Heer- 8,17,20 

beerfana Knowlton and Cockerell?_ 8. 

17,19. 20. 21, 24 (table), 142. pi. 80 

olrtkl Heer- 8. 14. 22, 24 (table). 142, pi. 81 

rotundlfolla Newberry (not Mlchaux)__ 14.142 


Ward. L. F., quoted. ________ 147,148 

Waablngtonla fllamantosa- 67 

Washington, Tertiary flora of-24 (table) 

Weber, C. O., quoted___ 72 

Wells Creek, foaall plaot from upper Nenana River oorthweat 

of-19.24 (table) 

Whitney Island, fosall plant from_-_14. 24 (table) 

Wlddrlngtonla Endllcher.___________5, 52-63 

belvetlca Heer- 52 

ap. Hear- 5.14,62-63 

Wilcox group, flora of__.__ 28, 24 (table) 

Wllllamaonla Carr others_„_109.170 

Woodcbopper Bogle district. Tertiary sedimentary rock* of--— 80. 81 

Woodwardltee aretkua Heer-85-30 

Wrangell Mountains, effusive igneous rocks of_„ 82, 88 


Yakataga, character, thickness, and age of Tertiary deposits 

near—.-— --- 27 

Yakuts! Bay. fossil plants from---2,8,14,24 (table) 

Yakutat-Copper River region, fosall plants from_14-15, 24 (table) 

Yanert River, occurrence of Cantwell formation at bead of_ 29 

Yellowstone Notional Park, Tertiary flora of_24 (table) 

Yentna River, fossil plants from---18, 24 (table) 

Tertiary sedimentary rock* on_*_ 28 

Youngs Creek, fossil plants from region of_.._16,24 (table) 

Yukon Basin, Tertiary sedimentary rocks of__30-31 

Yukon region, fossil plants from- 3-4.19-20. 24 (table) 

Yukon region, central. Intrusive rocks of_ 84 

Yukon region, lower, effusive Igneous rocks of_ 38 

Z 


Znremto Island, fossil plant from_14,24 (table) 

volcanic rocks of_________ go 

Zliypbos Adanson--- 8.11,140-141,147 

clnnamomo'dee (Leaquereux) Lesquereux_ 141 

hyperboreus Herr?--- 8,18. 22, 24 (table), 140. pi. 79 

meekll Lesquereux_ 140.147 

melgsi! (Lesquereux) Berry? (not Scblmper)_ 8. 

18. 24 (table). 140, pis. 81. 79 

serrulatus Ward___ 141 

townsendl Knowlton-8.18, 19. 21, 24 (table). 140-141 
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